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STEROID RECEPTOR MODULATOR 
COMPOUNDS AND METHODS 

Related Patent Applications 

5 This application is a Continuation-In-Part of United States Patent Application Serial 

No. 08/363,529, filed December 22, 1994, the entire disclosure of which is herein 
incorporated by reference. 

Field of the Invention 

10 This invention relates to non-steroidal compounds that are modulators (i.e. agonists 

and antagonists) of steroid receptors (e.g., progesterone receptor, androgen receptor, 
estrogen receptor, glucocorticoid receptor and mineralocoiticoid receptor), and to methods 
for the making and use of such compounds. 

15 Background of the Invention 

Intracellular receptors (IRs) form a class of structurally-related genetic regulators 
scientists have named "ligand dependent transcription factors." R^. Evans, 240 Science, 
889 (1988). Steroid receptors are a recognized subset of the IRs, including the progesterone 
receptor (PR), androgen receptor (AR), estrogen receptor (ER), glucocorticoid receptor 

20 (GR) and mineralocoiticoid receptor (KfR). Regulation of a gene by such factors requires 
both the IR itself and a corresponding ligand which has the ability to selectively bind to the 
IR in a way that affects gene transcription. 

Ligands to the IRs can include low molecular weight native molecules, such as the 
hormones progesterone, estrogen and testosterone, as well as synthetic derivative 

25 . comix>unds such as medroxyprogesterone acetate, diethylstilbesterol and 19-nortestosterone. 
These ligands, when present in the fluid surrounding a cell, pass through the outer cell 
membrane by passive diffusion and bind to specific IR proteins to create a ligand/receptor 
complex. This complex then translocates to the celFs nucleus, where it binds to a specific 
gene or genes present in the cell's DNA. Once bound to DNA, the complex modulates the 

30 production of the protein encoded by that gene. In this regard, a compound which binds an 
IR and mimics the effect of the native ligand is referred to as an "agonist**, while a 
compound that inhibits the effect of the native ligand is called an ''antagonist.** 



Ligands to the steroid receptors are known to play an important role in health of both 
women and men. For example, the native female ligand, progesterone, as well as synthetic 
analogues, such as norg strel ( 1 8-homonorethisterone) and norethisterone ( 1 7a-ethiny i- 1 9* 
nortestosterone), are used in birth control formulations, typically in combination with the 
5 female hormone estrogen or synthetic estrogen analogues, as effective modulators of both 
PR and ER. On the other hand, antagonists to PR are potentially useful in treating chronic 
disorders, such as certain hormone dependent cancers of the breast, ovaries, and uterus, and 
in treating non-malignant conditions such as uterine fibroids and endometriosis, a leading 
cause of infertility in women. Similarly, AR antagonists, such as cyproterone acetate and 

10 flutamide have proved useful in the treatment of hyperplasia and cancer of the prostate. 

The effectiveness of known modulators of steroid receptors is often tempered by 
their undesired side-effect profile, particularly during long-term administration. For 
example, the effectiveness of progesterone and estrogen agonists, such as norgestrel and 
diethylstilbesterol respectively, as female birth control agents must be weighed against the 

1 5 increased risk of breast cancer and heart disiease to women taking such agents. Similarly, 
the progesterone antagonist, mifepristone (RU486), if administered for chronic indications, 
such as uterine fibroids, endometriosis and certain hormone-dependent cancers, could lead 
to homeostatic imbalances in a patient due to its inherent cross-reactivity as a GR 
antagonist. Accordingly, identification of compounds which have good specificity for one 

20 or more steroid receptors, but which have reduced or no cross-reactivity for other steroid or 
intracellular receptors, would be of significant value in the treatment of male and female 
honnone responsive diseases. 

A group of quinoline analogs having an adjacent polynucleic ring system of the 
indene or flubrene series or an adjacent polynucleic heterocyclic ring system with 

25 substituents having a nonionic character have been described as photoconducti ve reducing 
agents, stabilizers, laser dyes and antioxidants. See e.g., U.S. Patent Nos. 3,798,031 ; 
3,830,647; 3,832,171; 3,928,686; 3,979,394; 4,943,502 and 5,147,844 as well as Soviet 
Patent No. 555,1 19; R.L. Atkins and D.E. Bliss, "^Substituted Coumarins and 
Azacoumarins: Synth sis and Fluorescent Properties**, 43 J. Org. Chem., 1975 (1978), E R. 

30 Bissell et al, ""Synthesis and Chemistty of 7-Amtno-4-(trifluoroThethyl)coumarin and Its 
Amino Acid and Peptide Derivatives", 45 / Org. Chenu, 2283 (1980) and G.N. Gromova 
and KB. Piotrovskii, "R lative Volatility f Stabilizers for Polymer Materials," 43 Khim. 
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Prom-su, 97 (Moscow, 1967). However, no biological activity of any kind has been 
ascribed to these compounds. 



RNRTinnn: <W0 9ei9458A2 I > 



4 • ' 

Summary of the Invention 

The present invention is directed to compounds, pharmaceutical compositions, and 
methods for modulating processes mediated by steroid receptors. More particularly, the 
invention relates to non-steroidal compounds and compositions which are high affinity, high 
5 specificity agonists, partial agonists and antagonists for the PR, AR, ER, GR and MR 
steroid receptors, as well as to compounds with combined activity on one or more of these 
receptors. Also provided are methods of making such compounds and pharmaceutical 
compositions, as well as critical intermediates used in their synthesis. 

These and various other advantages and features of novelty which characterize the . 
10 invention are pointed out with particularity in the claims annexed hereto and forming a part 
hereof. However, for a better understanding of the invention, its advantages, and objects 
obtained by its use, reference should be had to the accompanying drawings and descriptive 
matter, in which there is illustrated and describbd preferred embodiments of the invention. 
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5 

Definiti nsandN menclature 
As used herein, the following terms are defined with the following meanings, unless 
explicitly stated otherwise. Furthermore, in an effort to maintain consistency in the naming 
of compounds of similar structure but differing substituents. the compounds described 
5 herein are named according lo the following general guidelines. The numbering system for 
the location of substituents on such compounds is also provided. 

The term alkyU alkcnyl, alkynyl and allyl includes straight-chain, branched-chain, 
cyclic, saturated and/or unsaturated structures, and combinations thereof. 

The term aryl refers to an optionally substituted six-membered aromatic ring, 

10 including polyaromatic rings. 

The term hetcroaryl refers to an optionally substituted five-membered heterocyclic 

ring containing one or more hetcrbatoms selected from the group consisting of carbon, 
oxygen, nitrogen and sulfur, including polycyclic rings, or a six-membered heterocyclic ring 
containing one or more heteroatoms selected from the group consisting of carbon arid 
15 . nitrogen, including polycyclic rings. 

A quinoline is defined by the following strucnire, and may be recognized as a 
benzannulated pyridine. Compounds of suuctures 4, 5, 13, 1% 83 and 86 herein are named 
as quinolines. 
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4 


0 
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1 



An indeno[l^-;]quinoline is defined by the following structure. Compounds of 
structures 16 (X^) and 20 herein are named as indeno[ 1 ,2-g]quinolines. 



8 



7 6 






5 4 




CO 


9 \^ 




10 


11 1 



BNSDOCID: <WO__96l9458A2_l_> 



^096/19458 



PCT/US95/16096 



10 



An indeno[24:/]quin line is defined by the following structure. Compounds of 
stnicture 17 (XsC) herein are named as indeno[l,2-/]quinolines. 




. A benzo[b]furano[3,2-;]quinoline is defined by the following structure. 
Compounds of structure 16 (X=0) herein are named as benzo[b]furano[3^-^]quinolines. 




A benzo[b]furano[2^-/]quinoUne is defined by the following structure. 
Compounds of structure 17 (XsO) herein are named as benzo[b]furano[23-y]quinolines. 



9 



IS An iiidolo[3^;]quinoline is defined by the following structure. Compounds of 

structure 16 (X^N) herein are named as indolo[3,2-g]quino]ines. 





4 






o 

N 


3 




2 


11 


1 





BNSDCXJID: <WO_9619458A2J_> 



W09d/19458 



PCTAJS95/16096 



7 




An indolo[2^y]quinoline is defined by the following structure. Compounds of 
strucnires 17 (X=N) and 29 herein are named as indolo[23-y]quinolines. 




11 1 

A €oumarino[3,4-y]quinoline is defined by the following structure. Compound 159 
and compounds of sinictures 41 and 88 herein are named as coumarino[3,4-y]quinolines. 




10 A 5fr*chromeno[3,4-y)4uinoIine is defined by the following structure. Compounds 

of structures 34, 35, 42, 45 to 54, 93, 95, 97 to 99, lA, 4A, 7A to llA, 17A to 19A and 
25A to 27A herein arc named as couroarino[3,4-y]quinolines. 
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An8-pyran no[5,6-^]quiiioluie is defined by the following structure. Compounds 
of structures 57 (Y=0), 60 (Y=0), 63 (Y=0), 69 (Y=0), 73 (Y=0), 28A (Y=0). 33A, 34A, 
37A (X=0), 38A (X=0), 40A (X=0), 41A (X=0). 45A, 65A (XMD) and 67A (X^O) herein 
are named as 8-pyranono[5,6-^]quinoiines. 
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A ]0-isocouniarino[43-;]quinoline is defined by the following stnicture. 
Compounds of structures 57 (R2=R3sbenzo, Y=0), 60 (R2=R3=ben20, Y=0), and 63 
(R^R3=benzo, YsO) herein are named as 10-isocoumarino[4,3-g]quinolines. 




12 

A 10-isoquinolino[4;3-f Iquinoline is defined by the following smicture. 
Compounds of structures 57 (R2=R3=ben20. Y=NH). 60 (R2=R3=benzo. Y=NH). and 63 
(R2=R3s4,enzo, Y=NH) herein are named as 10-isoquinolino[43-f]quinolines. 




12 

An 8-pyrid iio[5,6-;]quiiioiiiie is defm^ by the following stnicture. Compounds 
of structores 57 (Y«N). 60 (Y«N), 63 (Y«N), 69 (Y=N). 73 (Y=N). 28A (Y«N), 37A 
(XsN). 38A (X=N), 40A (X«N), 4U (X»N). 47A, S3A, 62A, 63A, 65A (X«N), 67A 
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(X=N). 70A, 72A, 74A, 79A, 80A, 81A and 84A herein arc named as 8-i>yridono[S,6- 
g]quinolines. 

6 5 4 




5 A 10£f-isochronieno[4^g]quinoline is defined by the following structure. Compounds of 
structures 61 (R^sR^sbenzo, YsO) and 62 (R2sR3sbenzo, YsO) herein are named as lOH- 
isochromeno[4,3'£]quinolines. 

7 ■'. 
8 6 
H 




An 8H-pyrano[3^*f ]quinottne is defined by the following structure. Compounds 
10 of structures 61 (YsO) and 62 (YsO) herein are named as 8//-pyrano[3,2-^]quinplines. 




9 10 1 

A 10*thioisoquinolino[43*^]quinoline is defined by the following structure 
Conipounds of structures 58 (R^R^sbenzo, Y=NH) and 76 (R^sR^sbenzo, Y^NH) herein 
15 are named as 10-thiotsoquinolino[4,3-g]quinoHnes. 



7 
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10 



A 9i»yrid [3^-^Jquinoliiie is defined by the follbwmg structo^^ 
structures 71 (Y=N) and 75 (y=N) herein are named as 9-pyrido(3.2-f]quinoIines. 

4 

3 

,r ^ 

10 

An 8>ttiH^yraiiono[5,6-jf]qiiinoiiiie is defined by the following stnicture. 
Compounds of structures 58 (Y=0), 76 (Y«0) and 29A (YaO) herein are named as 8- 
thiopyranono[5,6-;]quinolines. 
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10 An 6-pyridono[5,6-^]qulnoUne is defined by the following stnicture. Compounds 

of strucnires 70 (Y=N) and 74 (Y=N) herein are named as 6-pyridono[5,6-^]quinolines. 



O 

6 



9 H 



5 


4 








3 




N 


2 


10 


1 





A 9-thiopyran-8-ono[5,6-;]quinoIine is defined by the following structure. 
15 Compounds of stnicture 57 (Y=S), 28A (Y=S). 37A (X=S), 38A (X=S), 40A PC=S). 41A 
(X=S), 65A (X=S) and 67A (X=S) herein are named as 9-thiopyran-8-ono[S,6-;]quinolines. 
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An 7-pyridoiio[5,6-/|ind line is defined by the following structure. Compounds of 
20 structures 49A,50A,57A, and 83A are named as 7-pyridono[5,6-/]indolines. 
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5 4 



8 H 9 



An 5H-i$ochroineno[3,4-y]quinoline is defined by the following structure. 
S Compounds of structures 22A, 23A and 24A are named as 5H-isochromeno[3,4- 
/]quinoiines. 

, 6 




wo 96/19458 



PCTAIS95/16096 



12 

Detailed Descripti nof 
Embodiments f the Invention 

Compounds of the present invention are defined as those having the formulae: 




(IV) 



OR 
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(XV) 

OR 




(XVI) 



(xvm) 

wherein: 

r' is a heteroaryl optionally substituted with a C| - C4 alkyi, F, CI, Br, NO2. CO2H, 

C02R^. CMO, CN. CF3. CH2OH or COCtti, where R^ is hydrogen, a C| - C4 alkyl or 
. perfluoroalkyl, aiyl. heteroaiyi or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, 
20 and where said R* heteroaryl is attached to compounds of formulas I and X through a 
carbon or nitrogen atom; 



wo 96/19458 PCTAJS9S/16096 

, 16 

3 - ' . . ■ 

R is hydrogen, a Ci - C4 alkyi or perfluoroalkyi, hydroxymethyl, aiyl, heteroaiyl or 

optionally substituted allyl, aiylmethyl, alkynyl or alkenyl; 

through R^ each independently are hydrogen, F, CI, Br, I, NO2. CO2H, C02R^ 
COR^. CN, CF3. CH2OH. a C, -C4 alkyl or perfluoroalkyi, OR^. SR^ S(0)R^, SOjR^, 

5 SO3H.S(NRV)R^S(0)(NRV)R^NRV,aryl, heteroaiyl or optionally substituted 
allyl, arylmethyl, alkynyl or alkenyl, where R^ has the definition given above, R^ is 

hydrogen, a Cj - C4 alkyl or perfluoroalkyi, aryl, heteroaiyl, qxionally substituted allyl or 
8 8 8 

aiylmethyl, OR or NHR , vi'here R is hydrogen, a Cj - alkyl or perfluoroalkyi, aryl, 

heteroaryl, optionally substituted allyl or aiylmethyl, S02R^ or S(0)R^ 
9 10 

10 R andR each independently are hydrogen, a Cj - Q alkyl or perfluoroalkyi, aiyl, 

heteroaryl or optionally substituted allyl, aiylmethyl, alkynyl or alkenyl, or R^ and R '° taken 
together can foim a three- to seven-merobered ring optionally substituted with hydrogen, F, 
OR^, or NrV, where R^ and R^ have the definitions given above; 

R " through R ' ^ each independently are hydrogen, F, CI, Br, I, NO2, CO2H, C02R^, 
15 COR ,CN,CF3. CH20H, a C1-C4 alkyl or perfluoroalkyi. 0R^SR^S(0)R^S02R^ 
SO3H, S(NR^r'')R^ S(0)(NR V)R^ NR V. aryl, heteroaryl or optionally substituted 
allyl, arylmethyl, alkynyl or alkenyl, where R^, r' and R* have the deflnitions given above; 

W is O. NH, NR^, CH2, CHOH, C=0, OC=0, 0=C0, Nr'c=0, NHCaO, 
OsO^', 0«d^H, SCsO, 0=CS, or CHOCOR^, where r' has the definition given above, 
20 except that when W is NH, CH2 or O in the compounds of formula m, then r' ' through > 
r'* and R^ cannot all be hydrogen when R^ R^ and r'° are all CH3, nor can they be a 

single F, CI or Br substituent with the remaining substituents all being hydrogen when R^ 
9 10 

R andR are all CH3, and further except that when W is 0 rNH in the compounds of 

, nNsnrmin- <wo 9rib45sa2 i > 
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formula IV, then through and r" through R^^ cannot all be hydrogen when R^ r' 
and R^*' arc all CH3; 

7 7 

X is CH2, 0, S or NR , where R has the definition given above; 

R^^ is hydrogen. OH, Or''. SR^^. NrV, optionally substituted allyl. aiylmethyl, 

17 

5 alkynyl, alkenyl, aryU heteroaryl or Cj - Ciq alkyl, where R is a Cj - C|o alkyl or 

perfluoroalkyl, or is an optionally substituted ally], arylmethyl, aiyl or heteroaiyl, and where 
2 7 

R andR have the definitions given above; 
18 19 

R and R each indq)endently are hydrogen, a C] - Q alkyl or perfluoroalkyl, 

18 

aryl, heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or R and 
19 

1 0 R taken together can form a three- to seven-membered ring optionally substituted with 

2 7 8 2 7 8 

hydrogen, F, OR , or NR R , where R , R and R have the definitions given above; 

20 

R is a C] - C5 alkyl oran optionally substiuited allyl, arylmethyl, alkenyl, aryl or 

heteroaryl; 

21 

R is hydrogen, a C] • C4 alkyl or optionally substituted ally], aiylmethyl, aryl or 
15 heteroaryl; 

R^^ is hydrogen, a C] - C4 alkyl, F, CI, Br, I, OR^, NrV or SR^, where R^ and R^ 
have the definitions given above; 

R^ is hydrogen. CI, Br, OR*, NR V. a C] * C4 alkyl or perhaloalkyl, or is an 

2 7 

optionally substituted allyl, arylmethyl, alkynyl, alkenyl, aryl or heteroaryl, where R , R 
g 

20 andR have the definitions given above; 
24 

R is hydrogen, F, Br, CI, a C] - C4 alkyl or perhaloalkyl, aryl, heteroaryl, CF3, 

CF20R^, CH20R^, or OR^, where R^ is a C] - C4 alkyl, except that R^^ cannot be 

CH3 when Z is O, R^, R^^, R^*" and R^' arc all hydrogen and R^, R^^ and R^* all are CH3; 

R^^ is hydrogen, a Ci - C4 alkyl, F. CI, Br, 1, 0R^ NR V r SR^ where R^ and r'^ 
25 have the definitions given above; 
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27 28 

R and R each independently are hydrogen, a Ci - C4 alkyl or perfluoroalkyl, 
heteroaryl, optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or an aryl ptionally 
substituted with hydrogen, F, CI, Br, OR^ or NR V, or R^^ and R^* taken together can 
form a three- to sevemmembered ring optionally substituted with hydrogen, F, CI, Br, OR^ 

S or NR^^. where R^ and R^ have the definitions given above; 
29 

R is hydrogen, a C] - Cg alkyl or an optionally substituted allyl, arylmethyl, aryl or 

heteroaryl; 

30 31 

R and R each independently are hydrogen, a Cj - C6 alkyl or an optionally 

30 31 

substituted allyl, arylniethyl, aryl or heteroaryl, or R and R taken together can form a 

10 three* to seven*member&d ring optionally substituted with hydrogen, F, CI, OR^ or NrV, 
2 7 

where R andR have the definitions given above; 
32 33 

R and R each independently are hydrogen, a C] - C4 alkyl or an aryl optionally 

substituted with hydrogen, F, CI, Br, OR^ or NR V, or R^^ and R^^ taken together can 

form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR^ 

15 or Nr V, where R^ and r' have the definitions given above; 
nisOorl; 
YisOorS; 

Z is 0, S, NH, NR^ or NCOR^ where R^ has the same definition given above; 

the wavy line in the compounds of formulas VII, XH, Xm and XVI represent an 
20 olefin bond in either the cis or trans configuration; and 

the dotted lines in the structures dq)ict optional double bonds, except that when 
there is a C3 - C4 double bond in the nitrogen bearing ring of compounds of formula n, then 

R^ * Arough R*^ cannot all be hydrogen and R^, r' and r'° cannot all be methyl, and 

23 22 24 29 3 

further xceptwhenR is an aryl, R ,R andR are all hydrogen. R isCHaandZis 

25 NR^ then cannot be a C1-C4 alkyl. 
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Preferably, the compounds of formulae I, n, m, IV, X and XI comprise PR 
antagonists, the compounds of formulae V and VI comprise PR modulators (i.e. both PR 
agonists and antagonists), the compounds of fonnulae Vn, Vm, XII, Xm, XTV, XV and 
XVI comprise PR agonists, and the compounds of formulae IX, XVn and XVm comprise 
5 AR modulators (i.e., both AR agonists and antagonists). More preferably, the compounds of 
formulae DC and XVn comprise AR antagonists. 

The present invention also provides a pharmaceutical composition comprising an 
effective amount of steroid receptor modulating compounds of the formulae: 




wherein: 

RI through R each independently are hydrogen, a Ci - C6 alkyi, optionally 
S|ubstituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaiyl; 
15 R* is hydrogen, a Ci - C6 alkyl. or R^OO, OR^, or NR6r7, where R^ is hydrogen, 

a Ci - C6 alkyl, optionally substituted allyl, aiylmethyl, alkynyl, alkenyl, aryl, or heteroaryl, 

and v^herein R^ and R^ each independently are hydrogen, a C ] * C6 alkyl, optionally 
substituted allyl, arylmethyl, aryl, or heteroaryl; 

r9 through R^^ each independently are hydrogen, a Ci - C6 alkyl, optionally 
20 substituted allyl, arylmediyl, alkynyl, alkenyl, aiyl, or heteroaiyl; 

R 1 1 is hydrogen, a C] - C6 alkyl, OR^ or optionally substituted allyl, arylmethyl, 

alkynyl, alkenyl, aiyl, or heteroaryl, where R^ has the same definition given above, or r' 
and R^ R^ and R^, R^ and r', R*° and R^ \ R^ and R^^ and/or R^ ' and R^ when taken 
tog ther can form a three- to seven*membered ring optionally substituted with hydrogen, F, 
25 OR^ or NR V, where R^ through r' have the definitions given above, provided, however. 
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that r\ R^*^ and r' ' cannot foim more than two three- to seven-membered rings at a 
. time; 

Y IS 0, CHR* or NR^ where R* has the same definition given above; and 
Z is an aiyl or heteroaryl group, including mono- and poly-cyclic structures, 
5 optionally substituted at one or more positions with hydrogen, a Cj -Ce alkyl, optionally 
substituted allyl, aiylmcthyl, alkynyl. alkenyl, aiyl, heteroaiyl, F, Q, Br. I. CS, r5CsO, 
R^^NCsO, r6oc=0, perfluoroalkyl, haloalkyl. a Cj - C6 straight-chain hydroxy alkyl, 
HOCR5r8, nitro, R6OCH2. R^. NH2. or R^R^N, where r5 through R? have the 
definitions given above and where r8 is hydrogen, a Ci - C6 alkyl or optionally substituted 
10 allyl, aiylmethyl, alkynyl, alkenyl, aiyl, or heteroaiyl; and 
a pharmaceutically acceptable earner. 

Preferred Z groups, wherein the dashed lines indicate the preferred mode of 
attachment to the nitrogen-bearing ring, include the following: 

15' 

[rest of page ten purposely blank] 
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N 



The present invention ftniher provides a method of modulating processes mediated 
by steroid receptors comprising administering to a patient an effective amount of a 
5 compound of the formula: 




R2 



R3 



OR 



wherein R* through r' ' and Z have the same definitions as given above. 



R OR R 
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In a preferred aspect, the present invention provides a pharmaceutical composition 
comprising an effective, amount of a steroid receptor modulating compound of the formulae: 



5 



10 



15 




(IV) 



RNsnnnin- <wn nRin^ssAZ i > 
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10 



15 



wherein: 




(XV) 



(xyi) 



(xvn) 



(XVffl) 



.1 . 



R is a heteroaryl optionally substituted with a C] - Q alkyl. F, Q. Br. NO2, COiia, 

C02R^ CHO, CN. CF3. CH2OH or COCH3. where is hydrogen, a Ci - C4 alkyl or 
petfluoroalkyl. aiyl, h^roaiyl or optionally substituted allyl. arylmethyl, alkynyl or alkenyU 
20 and where said r' heteroaryl is attached to compounds of fonnulas I and X through a 
carbon or nitrogen atom; 
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3 

R is hydrogen, a Cj - C4 alkyi or peifluoroalkyi, hydroxymethyl, aryl, heteroaryl or 

optionally substituted allyl, arylmethyl, alkynyl or alkenyl; 

4 6 9 

R through R each independently are hydrogen, F. Q, Br. I, NO2, CO2H, CO2R . 

COR^, CN, CF3. CH2OH, a C1-C4 alkyl or perfluoroalkyl, OR^, SR^. S(0)R^, S02R^, 

5 SO3H, S(NR^R')R^ S(0)(NrV)R^, NR V, aiyl, heteroaryl or optionally substituted 

2 7 
allyl, arylmethyl, alkynyl or alkenyl, where R has the definition given above, R is 

hydrogen, a C| - C4 alkyi or perfluoroalkyl, aiyl, heteroaryl, optionally substituted allyl or 

aiylmethyl, OR* or NHR*, where R* is hydrogen, a C 1 - €5 alkyl or perfluoroalkyl, aryl, 

heteroaryl or optionally substituted allyl, aiylmethyl, S02R^ or S(0)R^ 
9 10 

10 R andR each independently are hydrogen, a Ci -Ce alkyl or perfluoroalkyl, aryl, 

heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or r' and R^° taken 
together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
0R^ or NR V, where R^ and R^ have the definitions given above; 

r" through R^^ each independently are hydrogen, F, CI, Br, I, NO2, CC^H, CC)2R^, 

15 COR^, CN, CF3, CH2OH, a Ci -C4 alky] or perfluoroalkyl, Or\ SrI S(0)R^, S02R^, 

SO3H, S(NR V)R^ S(0)(NR V)R^ NR V, aryl, heteroaryl or optionally substituted 

2 7 8 

allyl, arylmethyl, alkynyl or alkenyl, where R , R and R have the definitions given above; 

W is O, NH, Nr', CH2. CHOH, C=0. 0C=0, 0«C0, Nr'c^, NHCsO, 

OsCNR^, 0=CNH. SC=0, OsCS, or CHOCOR^ where r' has the definition given above; 

7 7 

20 X is CH2, 0, S or NR , where R has the definition given above; 

16 17 17 2_ 7 

R is hydrogen, OH, OR , SR , NRTl , optionally substituted allyl, arylmethyl, 

alkynyl, alkenyl, aryl, heteroaryl or C) - Cio alkyl, where r'^ is a Ci -Cjo alkyl or 

perfluoroalkyl, or is an optionally substituted allyl, arylmethyl, aryl or heteroaryl, and where 
2 7 

R andR have the definitions given above; 
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18 19 

R and R each independently are hydrogen, a Cj - Cg alkyl or perfluoroalkyl, 

aiyl, heteroaryl or optionally substituted allyl, aiylmethyK alkynyl or alkenyl, or r'^ and 
19 

R taken together can form a three- to seven-memt)ered ring optionally substituted with 
hydrogen, F, OR^, or NR where R^, r' and R* have the definitions given above; 

5 R is a Cj - C6 alkyl or an optionally substinited allyl, arylmethyl, alkenyl, aryl or 

heteroaryl; 
21 

R is hydrogen, a C] - C4 alkyl or optionally substituted ally], arylmethyl, aryl or 
heteroaryl; . 

R^^ is hydrogen, a C] « C4 alkyl, F, CI, Br, I, OR^ NR^R^ or SR^ where R^ and R^ 
10 have the definitions given above; 

R^^ is hydrogen, CI, Br, OR*, NR^r', a Ci r C4 alkyl or perhaloalkyl; or is an 

optionally substituted allyl, arylmcthyl, alkynyl, alkenyl, aryl or heteroaryl, where R^ R^ 
8 

and R have the definitions given above; 
24 

R is hydrogen, F, Br, CI, a C 1 - C4 alkyl or perhaloalkyl, aryl, heteroaryl, CF3, 
15 CF20R^,CH20R^^ordR" whercR"isaCi.C4aIkyl; 

R^^ is hydrogen, a Ci • C4 alkyl, F, CI, Br, I, OR^ NR V or SR^ where R^ and R^ 

have the definitions given above; 
27 28 

R and R each independently are hydrogen, a C| - C4 alkyl or perfluoroalkyl, 
heteroaryl, optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or an aryl optionally 
20 substituted with hydrogen, F, CI, Br, OR^ or NR V, or R^^ and R^* taken together can 
form a three- to seven-membeied ring optionally substituted with hydrogen, F, CI, Br, OR^ 

or NR V, where R^ and R^ have the definitions given above; 
29 

R is hydrogen, a C] - Cg alkyl or an optionally substituted allyl, arylmethyl, aryl or 
heteroaryl; 
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30 31 

R and R each independently are hydrogen, a C| - Cg alky] or an optionally 

30 31 

substituted allyl, arylmethyU aryl or heteroaiyl, or R and R taken together can form a 

three- to seven-membered ring optionally substituted with hydrogen, F, CI, OR^ or NR V, 

2 7 

where R andR have the definitions given above; 
32 33 

5 R and R each independently are hydrogen, a C] * C4 alkyl or an aryl optionally 

2 2 7 32 33 
substituted with hydrogen, F, CI, Br, OR or NR R , or R and R taken together can 

form a three- to seven-membered ring optionally substituted with hydrogen, F, Q, Br, OR 

2 7 2 7 

orNR R , where R andR have the definitions given above; 

nisOorl; 
10 YisOorS; 

2 2 2 

Z is O, S, NH, NR or NCOR , where R has the same definition given above; 

the wavy line in the compounds of formulas VII. XII, Xni and XVI represent an 
olefin bond in either the cis or trans configuration; 

the dotted lines in the structures depict optional double bonds; and 
15 a pharmaceutically acceptable carrier. 

Preferably, the compounds of formulae I, II, m, IV, X and XI comprise PR 
antagonists, the compounds of formulae V and VI comprise PR modulators (i.e. both PR 
agonists and antagonists), the compounds of formulae Vn, Vm, XII, XIII, XTV. XV and 
XVI comprise PR agonists, and the compounds of formulae DC, XVII and XVUI comprise 
20 AR modulators (i.e., both AR agonists and antagonists). More preferably, the compounds of 
formulae IX and XVII comprise AR antagonists. 

in a further preferred aspect the present invention comprises a method of 
modulating processes mediated by steroid receptors comprising administering to a patient an 

effective amount of a compound of the formulae I through XVm shown above, wherein R^ 
35 

25 through R , W, X, Y and Z all have the same definitions as those given above for the 

preferred pharmaceutical composition of the present invention. 

Any of the compounds of the present invention can be synthesized as 
I^armaceutically acceptable salts for incorporation into various pharmaceutical 
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compositions. As used herein, pharmaceutically acceptable salts include, but are not limited 
to, hydrochloric, hydrobromic, hydroiodic, hydrofluoric, sulfuric, citric, maleic, acetic, 
lactic, nicotinic, succinic, oxalic, phosphoric, malonic, salicylic, phenylacetic, stearic, 
pyridine, ammonium, piperazinc, dicthylaminc, nicotinamide, fonnic, urea, sodium, 
potassium, calcium, magnesium, zinc, lithium, cinnamic, methylamino, methanesulfonic, 
picric, tartaric, triethylamino, dimethylamino, and tris(hydoxymethyl)am]nomethane. 
Additional pharmaceutically acceptable salts are known to those skilled in the art. 

The PR agonist, partial agonist and antagonist compounds of the present invention 
are particularly useful for female hormione replacement therapy and as modulators of 
fertility (e.g., as contraceptives, contragestational agents or abortifacients), either alone or in 
conjunction with ER modulators. The PR active compounds are also useful in the treatment 
of dysfunctional uterine bleeding, dysmenorrhea, endometriosis, leiomyomas (uterine 
fibroids), hot flashes, mood disorders, meningiomas as well as in various hormone- 
dependent cancers, including, without limitation, cancers of the ovaries, breast, 
endometrium and prostate. 

AR agonist, partial agonist and antagonist compounds of the present invention will 
prove useful in the treatment of acne, male-pattern baldness, male hormone replacement 
therapy, wasting diseases, hirsutism, stimulation of hematopoiesis, hypogonadism, prostatic 
hyperplasia, various hormone-dependent cancers, including, without limitation, prostate and 
breast cancer and as anabolic agents. 

ER agonists, partial agonists and antagonists compounds of the present invention are 
useful in female hormone replacement therapy and as fertility nKwiulators, typically in 
combination with a PR modulator (i.e., a progestin, such as Premarin®). ER modulator 
compounds are also useful to treat atrophic vaginitis, kraurosis vulvae, osteoporosis, 
hirsutism, hot flashes, vasomotor symptoms, mood disorders, neuroendocrine effects, acne, 
dysmenorrhea and hormonally dependent cancers, including, without limitation, breast and 
prostate cancer. 

GR and MR agonists, partial agonists and antagonists of the present invention can be 
used to influence the basic, life sustaining systems of the body, including carbohydrate, 
protein and lipid metabolism, electrolyte and water balance, and the functions of the 
cardiovascular, kidney, central nervous, immune, skeletal muscle and other organ and tissue 
systems. In this regard, GR and MR modulators have proved useful in the treatment of 
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inflammation, tissue rejection, auto-immunity, hypertension, various malignancies, such as 
leukemias, lymj^omas and breast and prostate cancers, Cushing*s syndrome, glaucoma, 
obesity, rheumatoid arthritis, acute adrenal insufficiency, congenital adrenal hyperplasia, 
osteoarthritis, rheumatic fever, systemic lupus erythematosus, polymyositis, polyarteritis 
S nodosa, granulomatous polyarteritis, allergic diseases such as urticaria, dmg reactions and 
hay fever, asthma, a variety of skin diseases, inflammatory bowel disease, hepatitis and 
cirrhosis. Accordingly, GR and MR active compounds have been used as immuno 
stimulants and repressors, wound healing - tissue repair agents, catabolic/antianabolic 
activators and as anti-viral agents, particularly in the treatment of exacerbated herpes 
10 simplex virus. 

It will be understood by those skilled in the art that while the compounds of the 
present invention will typically be employed as a selective agonists, partial agonists or 
antagonists, that there may be instances where a compound with a mixed steroid receptor 
profile is preferred. For example, use of a PR agonist (i.e., progestin) in female 

13 conu^ception often leads to the undesired effects of increased water retention and acne flare 
ups. In this instance, a compound that is primarily a PR agonist, but also displays some AR 
and MR modulating activity, may prove useful. Specifically, the mixed MR effects would 
be useful to control water balance in the body, while the AR effects would help to conux>l 
any acne flare ups that occur. 

20 Furthermore, it will be understood by those skilled in the art that the compounds of 

the present invention, including pharmaceutical compositions and formulations containing 
these compounds, can be used in a wide variety of combination therapies to treat the 
conditions and diseases described above. Thus, the compounds of the present invention can 
be used in combination with other hormones and other dierapies, including, without 

25 limitation, chemotherapeutic agents such as cytostatic and cytotoxic agents, immunological 
modifiers such as interferons, interleukins, growth honmones and other cytokines, hormone 
therapies, surgery and radiation therapy. 

Representative PR antagonist compounds according to the present invention include: 
l,2,3,4-Teuahydro-2,2,4-trimethyl-6-phenylquin line (Compound 100); l,2-Dlhydro-2,2,4- 

30 trimethyl.6-( 1 ,23-thiadia2ol-5-yl)quinoline (Compound 1 0 1 ); 1 ,2-Dihydro-2,2,4-trimethyl- 
6-(l,3-oxa2ol-5-yl)quinoline (Compound 102); 6-(4,5-Dichloroimida2ol-l-yl)-l,2-dihydro- 
2,2,4-uimethylquinoline (Compound 103); 6-(4-Bromo-l-methylpyrazol-3-yl)-l,2-dihydro- 
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• " * , ■' . 

2,2,4-ttimethylquinoline (Compound 104); l^-Dihydio-22.4-trimethyl-6-(3- 
pyridyI)quinoIine (Compound 105); 6-(4-FluorDphenyI)- 1 ^,-dihydro-2,2,4- 
trimethylquinoline (Compound 106); U-Dihydio-6-(3-trinuoromethylphenyl>2^.4- 
trimethylquinoline (Compound 107); l,2-Dihydio-2^,4-trimethyl-6-(4- 
5 niirophenyOquinoline (Compound 108); 6-(2,3-Dichlorophenyl)-l,2-dihydro-2^,4- 

trimeihylquinoline (Compound 109); 1.2-Dihydio-6-(2-hydroxycarbonyl-4-nitroi^enyl)- 
2,2,4-trimethyIquinoline (Compound 1 1 0); 6-(3,4-DichIorophenyl)- 1 ^-dihydro-2^,4- 
trimethylquinolinc (Compound 1 11); 4.Etiiyl-U-dihydio-2,2-dimcthyI^phenylquinoline 
(Compound 112); l^-Dihydro-2^-^imethyl-6-phcnyl-4-propylquinoIine (Compound 113); 
10 6-(2-ChlorophenyI)-l^-dihydfo-2,2,4-trimethylquino]ine (Compound 114); I ^-Dihydio- 
2,2,4-trimethylindeno[l^-g]quinolinc (Compound 115); l^-Dihydro-2,2,4- 
irimethylindeno[2, 1 -y]quinoline (Compound 1 1 6); 8-Bromo- 1 ,2-dihydio-2^,4- 
trimethyIindeno[ 1 ,2-^]quinoline (Compound 1 1 7); 1 ^-Dihydro-2,2.4- 
trimethylberi2o[b]furano[3^^JquinoIine (Compound 1 1 8); 1 ^-DihydK>-2 A4- 
1 5 trimethylbenzo(b]furano[2,3-y]quinolinc (Compound 1 1 9); 6-Fluoio- 1 ^-dihydit>-2^.4- 
trimethylihdeno[2.1-/)quinoline (Compound 120); 9-Fluoro-l^-dihydro-2^.4- 
trimettiy]indeno[l^-^]quinoIine (Compound 121); l^-Dihydro-9-hydroxylmethyl-2^.4- 
trimethylindeno[1.2-^]quinoline (Compound 122); 8-Chioro-l^-dihydro-2^4- 
trimethylindeno[1.2-;]quinoline (Compound 123); 8-Flubio-l^-dihydro-2^,4- 
20 , trimethylihdeno[l,2-^)quinoline (Compound 124); S-Acetyl- U-dihydro-2^,4- 
trimethy lindeno[ 1 ,2-; ]quinoIine (Compound 1 25); 6-Fluon)- 1 ^-dihydro-2.2.4- 
trimethy lindeno[ 1 ,2-g]quinoIine (Compound 1 26); 7-Bromo- 1 ,2-dihydro-2,2,4- 
trimcthylindeno[2, 1 -y]quinoline (Compound 1 27); 1 ,2-Dihydit>-2^,4-trimethyl-7- 
nitroindeno[2,l-/)quinolinc(Ck)mpound 128); U-Dihydto-2,2,4-trimcthyl-8- 
25 nitroindeno[ 1 >f ]guino]ine (Compound 1 29); 6,9-Difluoro- 1 ^-dihydn>-2^,4- 

trimethylindeno[l^-g]quinolihe (Con^und 130); 7-F]uon>-1.2-dihydro-2^,4-trimethyl-l 1- 
(thiomethyl)indeno[2. 1 -yjquinoline (Compound 131); 5.8-Difluoro-l .2-dihydn>- 1 0-hydroxy- 
2,2,4-trimethylindeno[l^-^]quinoline (Compound 132); 7.9-Difluoro-l^-dihydn>-10- 
hydroxy-2^4-trim thylindeno[l^-f]quinoline (Compound 133); 7.10-DifIu ro-1,2- 
30 dihydro-2^.4-trimethyl-5-oxoindeno[3.2-/]quinoline (Compound 134); 7,9-Dinuoro-U- 
dihydro-2^.4-trimethyI-10-oxoindcno[U-g)quinoIinc (Compound 135); 8-Fluoro-l,2- 
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dihydro- 1 0-hydroxy-2,2,4-trifnethylindeno[ 1 ,2-g]quinoIine (Compound 1 36); S-Euoro- 1 »2- 
dihydn>-2;2,4-triinethy]- 1 0-oxoindeno[ 1 .2-^]quinoIine (Compound 1 37); 7-FIuoro- 1 ^- 
dihydro-2,2,4-trimethy]*8-nitroindeno[ 1 ^-;]quino]ine (Compound 1 38); S-Chloro- 1 ^- 
dihydro-10-hydroxy-2.2,4-trimethyIindcno[U2-g]quinolinc (Compound 139); 6-Fluoro-l^- 
5 dihydro-2;2,4-trimethy 1- 1 0-oxoindeno[ 1 ,2-g]quinoline (Compound 1 40); 6-Fluoro- 1 ,2- 
dihydro-10-hydroxy-2^,4-trimelhylindeno[l,2-g]quinoline (Compound 141); 5,8-Difluoro- 
i;2-dihydix>-2,2,4-trimcthyl-l()-(trinuoroaceloxy)indenoIl^^^ (Compound 142); 

6-(3^-DifluorophcnyI)- 1 ^,3,4-tetrahydn>-2,2,4-trimcthylquinolinc (Compound 143); 1 ^- 
Dihydro-2^,4-trimethylindolo[3^-gJquinoIine (Compound 144); 5-EthyI-l,2-dihydro-2^.4- 

10 trimcthylindolo[23-y]quinoline (Compound 145); 6-(3<:hloro^^ 

uimethylquinolinc (Compound 146); 6-(3,5-Difluorophcnyl)-U2-dihydro-2,2,4- 
trimeihy Iquinoline (Compound 1 47); 6-(3-Fluorophcny I)- 1 ,2-dihydro-2,2,4- 
irimethylquinolinc (Compound 148); l,2-Dihydro-2^,4-trimcihyl-6-(4-pyridyl)quinoline 
(Compound 149); 6-(3-Cyanopheny I)- l»2-dihydro-2,2,4-trimethy Iquinoline (Ck)mpound 

1 5 1 50); 6-(3,5-Dichlorophenyl)- 1 ^-dihydro-2,2,4-irimethylquinoline (Compound 1 5 1 ); 6- 
(23-Difluon)phenyl)-l^-dihydro-2;Z,4-trimethylquinoline (Compound 152); 1,2-Dihydro- 
2t2,4-trimethy]*6-(pentafluorophenyl)quinoHne (Compound 153); l^-Dihydro-2,2,4- 
trimethyI-6-[4-(uifluoroacetyl)phenyl]quiholine (Compound 154); U2-Dihydro-22,4- 
trimcthyl-6-( 1 3-pyrimid-5-y l)quinoline (Compound 1 55); 6-(3-CyanophcnyI)- 1 ^3,4- 

20 tetrahydro-2,2,4-trimethy Iquinoline (Compound 156); 5,8-Difluoro-U2-dihydro-2^,4- 
trimethylindenol 1 ,2-^]quinoIine (Compound 1 57); 7,1 0-Difluoro-l .2-dihydn>2^,4- 
trimethylindeno[2.1 -/Iquinoline (Compound 158); 8-Cyano-l^-dihydro-2,2,4- 
trimcthylindeno[3»2-€)quinoline (Compound 270); 6-(3-Cyano-5-fluorophenyI)-l,2-dihydro- 
2^»4-trimethy Iquinoline (Compound 271); 6-(3-Cyano-4-fluorophenyl)-l,2-dihydro-2^,4- 

25 trimeihy Iquinoline (Compound 272); 6-(3-Cyano-6-fluoropheny I)- 1 ^-dihydro-2^,4- 

trimetbylquinoline (Compound 273); 6-[5-fluoro-3-(trifluoromethyl)phcnyl]-l,2-dihydro- 
2,2,4-trimethyIquinoline (Compound 274); 6-(3-chloro-2-mcthylphcnyl)-l^-dihydro-2;2,4- 
trimethylquinoline (Compound 275); 1 ^-Dihydro-i2,4-trimethyl-6-(3- 
nitrophenyl)quinoline (C mpound 276); 6-(3-Acctylphenyl)-K2-dihydro-22,4- 

30 trimethylquinoline (Compound 277); 6-(3-cyano-2-mcthylphenyl)-l ,2-dihydro-2^,4- 
trimethylquinoline (Compound 278); l^-Dihydro-2,2,4-trimethyl-6-(3- 
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inethylphenyI)quinoIine (Compound 279); 6-(5-Huoro-3-nitrophenyl)-1.2-dihydro-2;>,4- 
trimethylquinoHne (Compound 280); l,2-Dihydro-6-(3-methoxyphenyl)-2A4- 
trimethylquinolinc (Compound 281); 6-(5-Cyano-3rpyridyl)-l,2-dihydro-2A4- 
trimethylquinoline (Compound 282); l,2-Dihydro-2^,4-trimethyl-6-(2-methyl-3- 

5 nitrophenyl)quinoline (Compound 283); 6-(2-Amino-34-dinuorophenyl)- 1 ^-dihydro-2^.4- 
trimcthylquinoline (Compound 284); 6-(3-Bromo-2-chloro-5-nuorophenyl)-U-dihydro- 
2.2.4-trimethylquinoline (Compound 285); 6-(3-Cyano-5-fluorophenyl)-1.2-dihydro.2a.4- 
trimethyl-3-quinolonc (Compound 286); 6-(3-Fluoro-2-methylphenyl)-1.2-dihydro-2^,4- 
uimeihylquinoline (Compound 287); U-Dihydro-2,2.4-trimcthyl-6-(3- 

10 methylthiophcnyl)quinolinc (Compound 288); 6-(5-Chloro-2-thienyl)-l ,2-dihydro-2,2,4- 
trimethylquinoline (Compound 289); U-Dihydn)-2,2,4-trimethyl-6-(3-methyl-2- 
thienyl)quinoline (Compound 290); 8-Ruoro-U-dihydro-2,2,4-trimethyl-6-(3- 
nitrophcnyl)quinoline(Compoun*291); l>Dihydro-6-(3-nitiophcnyl)-2,2,4,8- 
teiramethylquinoline (Compound 292); 6-(5-Bromo-3-pyridyl)-U-dihydro-2^.4- 

1 5 trimethylquinoline (Compound 293); 6-(3-Bromo-2-pyridyl)- 1 ,2-dihydro-2,2,4- 
trimcthylquinoline (Compound 294); 6-(3-Bromo-2-lhienyI)-l,2-dihydro-2^,4- 
trimethylquinoline (Compound 295); U-Dihydn)-6-(234,6.tetranuoix>-4.pyridyl)-2^,4- 
trimethylquinoline (Compound 296); 5.8-DinuoiD-U-dihyd«>^3-nitrophenyI)-2A4- 
trimethyiquinoline (Compound 297); 2,4-Diethyl-8-fluoro-U-dihydro-2-methyl-6-(3- 

20 nitrophenyl)quinoline (Compound 298); 6-(3-Bromophenyl)-U-dihydro-2,2,4- 
trimethylquinolinc (Compound 299); U-Dihydro-2^.4-trimethyl-6-(5-nitro-2- 
thienyI)quinoline (Compound 300); 1 ^.pihydro-6-(2.43-trinuorophenyl)-2 A4- 
trimethylquinoline (Compound 301); 6-(3-Bromo.5-fluorophenyI)-U-dihydro-2a,4- 
trimcthylquinoline (Compound 302); 6-(5-Caiboxaldehyde-3-thienyl)-1.2-dihydro-2^,4- 

25 trimethylquinoline (Compound 303); 1 ,2-Dihydro-2^.4,7-tetnBncthyl-6-(3- 

nitrophenyl)quinoline (Compound 304); 6-(5-Fluoro-2-methoxy-3-nitrophenyI)-l,2-dihydro- 
2^.4-trimethylquinoUne (Compound 305); 6-(3^hloro.2.methoxyphenyl)-l,2-dihydro- 
2.2.4-trimethylquinoline (Compound 306); 1 >Dihydro-2a.4-trimethyl-6-(2,3,4- 
trifluorophenyl)quinoline (Compound 307); 6<3-BronKK2-mcthylphenyl)-1.2-dihydio- 

30 2^^trimethylquinoline (Compound 308); 7-ail ro.U-dihydro-2^.4-trimethyl-6-(3- 
nitrophenyDquinoline (Compound 309); 5-Cbloio-1.2-dihydro-2^,4-trimethyl-6-(3- 



wo 96/19458 



PCT/US9S/16096 



35 

nitrophenyl)quinoline (Compound 3 1 0); S-Oiioro- 1 ^-dihydro-2,2,4-trimethy]-6-(3- 
nitrophenyl)quinoline (Compound 311); 8*Ethyl-l^*dihydro-2,2,4*trimethyl-6-(3- 
nitropheny])quinoline (Compound 312); 9-Chloro-U2-dihydro-2t2-dimethyl-S- 
coumarino[3,4-/]quinoiine (Compound 313); lt2-Dihydro-9-melhoxy-2.2,4-triniethyl-5- . 
5 coumarino[3,4-y3quinoUne (Compound 314); 9-Fluoro- 1 ,2-dihydro-2,2,4, 1 1 -tetramethyl-5- 
coumarino[3,4-/|quinoline (Compound 3 1 5); 1 ^2-Dihydro-2,2,4,9-tetramethyl-5- 
coumarino[3,4-y]quinoline (Compound 316); T-Oiloro- 1 ,2-dihydro-2,2,4-uimcthyl-5- 
coumarino[3,4-/|quinoline (Compound 3 1 7); (je^9-Ch]oro- 1 »2-dihydro-S-methoxy-2,2,4- 
trimethyl-5H-chromcno[3.4-/Jquinoline (Compound 319); (/&ff)-9-Fluoro- 1 ^-dihydra-2^,4- 

1 0 , trimethyl-5//-chromcno[3,4-^quinoline (Compound 328); 6-(5-Cyano-2-thienyl)-l .2- 
dihydro-2,2,4*trimethylquinoline (Compound 45 1 ); 6-(5-Cyano-3-lhienyl)- 1 »2-dihydro- 
2,2,4-trimethylquinoline (Compound 452); 6-(3-Formylphenyl)-U2-dihydro-2,2,4- 
trimethylquinoline (Compound 453); l^-Dihydro-2,2,4-trimethyI-6-[3- 
(methylsulfonyl)phenyl]quinoline (Compound 454); (/t/S)-6-(3-Cyano-5-fluorophenyI)- 

15 1^3.4-Teu^ydro-2,2,4-irimethylquinolinc (Compound 455); and (/!/S)-9-Chloro-l^- 
dihydro-2^,4-trimcthyI-5-phenyl-5W-chromeno[3,4-/]quinoIine (Compound 456). 

Representative PR modulator compounds (ix., agonists and antagonists) according 
to the present invention include: (li/5)-5-ButyH,2-dihydro-2»2,4-trimcthyl-5H- 
chromeno[3,4-y]quinoline (Compound 160); (/2/5)-l,2-Dihydro-2»2,4-trimcthyl-5-phenyl- 

20 5H-chromeno[3,4-/lquinoline (Compound 161); (i?/5)-i;2,3,4-Tctrahydro-2.2-dimcthyl-4- 
methylidene-5-phenyI-5//-chromcno[3,4:/]quinoline (Compound 162); (^5)-5'(4- 
Chlorophcnyl)- 1 ,2-dihydn>2^,4-trimcthyI-5H-chromeno[3.4-^quinoline (Compound 1 63); 
(/J/5)-5-(4-Chlorophenyl)-1.2,3,4-tetrahydro-2»2-dimethyl-4-mcthyIidene-^^ 
/Iquinoline (Compound 164); (/J/5)-5-(4-Fluorophenyl)-l^-dihydro-2,2,4-trimethyl-5H- 

25 chromcno[3,4-/|quinoline (Compound 1 65); (/J/5)-5^4-Acctylpheny 1)- 1 ,2-dihydix>-2^.4- 
trimethyl-5/f-chromeno[3,4-y]quinoiine (Compound 166); (^5)-l ,2-Dihydro-2^,4- 
triniethyl-5-(4-methylpheny])-5//<hroineno[3»4-/)quinoline (Compound 167); {R/Syi^- 
Dihydro-5-(4-methoxyphenyl)-2»2,4-ttimethyl-5^-chromeno[3,4-/]quinoltne (Compound 
1 68); (R/Sy I ^-Dihydro-2^,4-triniethyl-5-[4-(trifluoromethy Opheny l]-5//-chromeno[3,4- 

30 /)quinoline (Compound 169); (/?/5)-U-Dihydro-2.2,4.trimethyl-5-(thiophen-3-yl)-5//- 
chromcno[3,4-/]quinoline (Compound 170); (-)-l^-Dihydro-2^,4-trimethyl-5-(4- 
methylphenyl)-5//-chromeno[3,4:/]quinoline (Compound 171); (-)-5-(4-Chlorophenyl)-U2- 
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dihydro-2,2,4-triiT)ethy]-5tf-chromeDo[3,4-/)quinoline (Cpnipound 1 72); (A/5)- 1 ^-Dihydro- 
2^,4-triinethyl-S-(3-me%Iphenyl)-5//<hroineno[3,4-/]quinoline (Compound 173); {+y 
(4/,5/)-5-(4-ChI rophenyl)- 1 ,23.4-tetrahydro-2^,4-trimethyl-5H-chroineno[3,4-/]quino]ine 
(Compound 174); (-H4U/)-5-(4-ChlorophenyI)-U,3,4-tctrahydro-2^,4-trimcthyl-Ji/- 
5 chromenp[3,4-/|quinolinc (Compound 175); (/i/S-4/^M)-5-(4-Chlorophenyl)- 1^3,4- 
teti^ydro-2^AtrinwthyI-5tf-chromeno[3,4-/lquinoline (Compound 176); (Jt^^ 
Chloi^henyI)-l^Klihydix)-2^,4-trimed)yl-5tf-chromeno[3,4-/)quinoline (Compound 177); 
(ie^5)-S-(3-Chlorophenyl)-l ^3.4-tetrahydfo-2,2-dinwthy]-4-methylidene-5ff<hromeno[3,^ 
yiquinoline (Compound 178); (^5)-5-(4-Bromophenyl)-U-dihydro-2,2,4-trimethyl-5ff- 

1 0 chromeno[3,4-y]quinolinc (Compound 1 79); (/2/5)-5-(4-Bromophenyl)- 1 ^;3.4-tetrahydro- 
2^-dimethyl-4-methylidene-5^-chr(Nneno[3.4-/]quinoline (Compound 180);(J?/5)-5-(3- 
Bromophenyl)-!, 2-dihydro-2A4-trimcthyl-5/f-chromcno[3,4-/]quinoline (Compound 181); 
(/{/5)-S-(3-Brom(^henyl)-l ,23,4-tetrahydio-2;Z-^imethyI-4-mediylidene-5tf-chromeno[3,4- 
/Jquinoline (Compound 1 82); (/e/S)-5-(3,4-Dichlorophenyl)- 1 , 2-dihydro-2^,4-trimediyI- 

1 5 5//-chromeno[3,4-yjquinoline (Compound 1 83); (/?/S)-5-(3-Bromo-2-pyridyl)- 1 ^-dihydro- 
2^,4-trimediyl-5/f-chromcno[3,4-y]quinoline (Compound 184); (/V5)-U-Dihydro-5- 
hydroxy-2;2,4-trimethyl-5/^-chromeno[3,4-/lquinplinc (Compound 185);(JWS)-U-Dlhydro- 
2^,4-irimethyl-5-methoxy-5tf-chromeno[3,4-y]quinoline (Compound 186); (JW$)-U- 
Dihydro-2^,4-trimetbyI-S-propoxy-5/f<hromeno[3,4-/)quinoiine(C:ompou 187); (/J/5)- 

20 S-Allyl- 1 ,2-dihydro-22,4-trimethyl-5//-chromeno[3,4-y]quinoline (Compound 1 88); (/2/S)- 
l,2-Dihydro-2;Z,4-ttimethyl-5-propyI-5H-chromeno[3,4-yiquinoline (Compound 1 89); 
(JW5)-l>Dihydro-2A4-trimethyl-5K2-pyridyl)-5/f<hronMno[3,4-/]quinoline(Com^ 
190); («/S)-5K3-Fluorophcnyl)-l;2wfihydro-2^,4-trimethyl.5^?<hron»no[3.4-/^^^ 
(Compound 191); (JV5)-5-(3-FIuorophcnyI)-U3,4-tetrahydro-2;>K!imcthyl-4-m^^^ 

25 5H-chron)eno[3,4-yjquinoline (Compound 192); (JWS)-1 ;i-Dihydro-2^,4-triihethyl-5- 
propylthio-5//-chromeno[3,4-/]quinoline (Compound 193); (/i/5)-l,2-Dihydn)-5-(3- 
methoxyphenyl)-2^,4-trimethyl-5i/-chromeno[3,4-/Jquinolinc (Compound 194); (R/S) 1,2- 
DU)ydro^2,2.4-trimethyl-5-[3<trifluoiomethyI)pbenyI]-5ff<hronneno[3,4-/]quinoline 
(Compound 195); (i?/5)-5-(3-Fluoro-4-methylphenyl)-U-<iihydro-2,2^triraethyl-5fl- 

30 chiomeno[3,4-/)quinoline (Compound 196); (/2/;^5K4-Bromo-3-pyridyl)-U-dihydro- 
2A4-trimethyl-5^f-chromenoI3,4-/lquin line (Compound 197);(iJ/S)-U-Dihydn>-2,2,4- 
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triinethyl-5-(3-pyridy])-5^-chroineno[3,4-/]quinoline (Compound 198);(jWS)-5-(4-Chloro-. 
3-fluoropheny])-l ^-dihydro-2,2,4-uimethyl-5ff-<:hromeno[3,4-/]quino]ine (Compound 

199) ; (/2/5)-l^-Dihydro-2^,4^-tetramethyl-5//-chromeno[3,4-/)quinolinc (Compound 

200) ; (/?/5)-l,2-Dihydro-5-hexyl-2^,4-trimethyl-5H-chromeno[3,4-/)quinoline (Compound 
5 201); l,2-Dihydro-2;2,4-trimethyl-5ff-chromcno[3,4-yiquinoHne (Compound 202); (/J/5)- 

l^-Dihydro-S-(3-methylbutyl)-2,2,4-trimethyl-50-chromeno[3,4-y]quinoIine (Compound 
203); (/2/5)-5-(4-Chlorobutyl)- 1 .2-dihydro-2^,4-trimethyl-5/r-chromeno[3.4-^quinoline 
(Compound 204); (/2/5)-S-Benzyl- 1 ;2-dihydro-2,2.4-triihethyl-SH-chron)eno[3,4-y)quinoline 
(Compound 205); (je'5)-S-(4-Bromobutyl)-l ,2-dihydro-2^,4^triroethyI-S/f-chromeno[3,4- 
1 0 /]quinoiine (Compound 206); (/2/5)-S-Butyl-9-nuoro-l ,2-dihydro-2^,4-trimethyI-5//- 
chromeno[3,4-yjquinoline (Compound 210); (/?/5)-5-Butyl-8-fluoro-U-dihydro-2^,4- 
trimethyl-5//-chromeno[3.4-/)quinoline (Compound 211); (7V5)-5-(3-Chlorophenyl)-9- 
fluoro-l^-dihydro-2^,4-trimethyl-5W-chromenoI3,4-/]quinoIine (Compound 212); (R/SyS- 
(4-Chloro-3-methyIphenyl)-9-fluon>- 1 ^■dihydro-2^,4-trimethyl-5tf-chromeno[3,4- 
15 /Jquinoline (Compound 213); (^5)-5K4-Chlorophcnyl)-9-fluoro-l ,2-dihydio-2^,4. 

trimethyl-5//-chromeno[3.4-/]quinoline (Compound 214); (/i/5)-9-Fluoro-l^-dihydro-5-(4- 
methoxyphenyl)-2^,4-irimethyI-57/-chronieno[3,4-y]quinoline (Compound 2 1 5); {R/S^i- 
Fluoro- 1 ,2-dihydn>-5-methoxyI-2;Z.4-trimethyl-5^-chFomeno[3,4-/)quinoline (Compound 
216);(/J/5)-5-(4.^1orophenyl)-8-fluoro-U-dihydro-2^,4-trimethyl-5-ff-chromeno[3,4- 

20 /]quinoline (Compound 2 1 7); and (/2/5)-9-Chloro-5-(4-chloropheny 1)- 1 ,2-dihydro-2^,4- 
trimethyl-5/f-chromeno[3,4-y]quinoIine (Compound 218); 9-Chloro-l,2-dihydro-2.2,4- 
trimethyl-5iif-chromenot3,4-yiquinoline (Compound 320); (/&5)-9-Fluoro-l,2-dihydn>5- 
methoxy-2,2,4-trimethyI-5W-chromeno[3,4-^quinoline (Compound 322); (/J/S)-9-Fluofx)- 
1 t2Hiihydro-2;2,4-trimethy l-5-thiopropoxy-5H-chromeiio[3,4;nquinoline (Compound 323); 

25 (/&CS)-9-Fluoit>-14-^ihydix>-2^,4-trimethyl-5-im>poxy-5H<hromenO[3,4-y]qui^^^ 
(Compound 324); (^CS)-l,2-Dihydro.9-methoxy-2^.4-trimethyl-5i/-chromeno[3.4- 
/Iquinoline (Compound 329); {R/Sy 1 ^-Dihydn>-2^A9-tetnunethyl-5//-chromeno[3,4- 
/Iquinoline (Compound 330); (J^S)-7-Chloro-l,2-dihydro-2Z4-trimethyl-5i?- 
chn)meno[3,4-yiquinoIine (Compound 331); (iy5)-5-(4-Bromo-3-pyridyl)- 1^,3,4- 

30 tetrahydro-2.2-dimethyl-4-methyIidene-SH-chromeno[3,4-y]quinoline (Compound 347); 
(/V5)-5-(3,5-IMfluorophenyl)-I^-dihydro-2^,4-trimethyl-5/^-chromeno[3,4-y)quinoline 
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(Compound 348); (iV5)-SK3-BroiiK>-5-fluorophenyl)-U3.4-tetrahydro-2,2-dtmeth^ 
inethyIidene-S/f-chroineiK)[3,4-/]quinoline (Compound 352); (Z)- 1 ^,-i>ibydn>-S-(2.4,6- 
trinwthylbenzylidene)-2^,4-trimethyl-5^<hromeno[3,4-^uinoline (Compound 364); (Z)-5- 
BenzyIidene-9-fluoro-l^-dihydro-2,2,4,l l-tetramethyl-5H-chromeno[3,4-y]quinoline 
5 (Compound 377); (/V5)-5-(4-Chloropheny I)- 1 ,2,3,4-tetrahydro-2,2-dimethyl-5H- 
chromeno[3,4-/H-<)uinoUnpne (Compound 378); (i{/5)-SK4<%loropheny])- 1^3.4^ 
tetnd)ydio-2^33-tetramethy]-S/f<hromeno[3,4-/H-quinolino^^^ (Compound 379); (J2/5)- 
5K4-Chlorophenyl)-1.2-dihydro-2,2Hlimethy)-5ff-«hromeno[3,4-y]-4-quinoiine (Compound 
380);(+></fM/,50-5-(4-ChlorophenyI)-U,3.4-tetrahydro-2,2,4-trimcthyl.5i/- 

10 c:hromeno[3,4-/)-3-quinolin6ne (Compound 381); (-H^M/,5/)-5-(4-Chlorophenyl)-l,2,3,4- 
tetrahydn>-2^,4-triniethyl-5//-cbromeno[3,4:/]-3-quinolinone (Compound 382); {R/S)-5-(4- 
Ch]or(q>heny])-i;23,4-tetrahydro-2,2<^methyi-S/^€hromeno[3,4:/]-3-quinoIm 
(Compound 383); (i2^5)-3-(3-FluorobenzyI)-5-(3-fluorobenzyIidene)-U3,4-tetrahydro-3- 
hydroxy-2^,4-trimethyl-5H-chromcno(3,4-yiquinoline (Compound 384); (/J/5)-3,5-Dibutyl- 

15 1.2,3,4-ietrahydro-3-hydroxy-2^,4-^trimethyl-5W-chromeno[3,4-/lquinoIine (Compound 
385); (iJ/5)-5-Buty 1- 1 ^.3,4-tctrahydro-2^,4-trimethyl-5i/-chromcno[3,4-y]-3-quinolinone 
(Compound 386); (/2/S-<A5/)-l A3.4-Tctrahydro-2^,4-trimethyl-5-phenyl-5//- 
ch^omcno[3,4-/^3-quinoIinonc (Compound 387); (JWWi, J«)-U3,4-Tetrahyd^o-2A4- 
trimethyl-5-pllenyl•5H-cb^(»neno[3,4•/]•3H)uinolinone (Compound 388); {R/S-4l,6u)- 

20 1^3,4-TeU^ydro-2^,4-trinwthyl-6-phenyI-5H-isochromcno[3,4-/|-3-quinoIinone 
(Compound 390); (^S-^/,6/)-U,3.4-Tctrahydro-2^,4-trimethyl-6-phenyl-5H- 
isochromeno[3.4-;^-3-quinolinone (Compound 391); (/{/5-iM«^tf )-5-(4-Chioropheny])- 
1^3.4-tetnihydio-3-methoxy-2^,4-trimethyl-S/f-chromeno[3,4-/)quino]m^ (Compound 
397);(^S-3/,^«,5/)-5-(4-Chlorophenyl)-lA3,4-tetrahydio-3-medioxy-2^^trim^ 

25 chromeno[3,4-/]quino]ine (Compound 398); (ie/'5-JA'^i(.5/)-5-(4-Chloropheny])-l ^3,4- 
tctrahydro-3-propyloxy-2^,4-trimethyl-5/f-chromeno[3,4-/|quinoline (Compound 399); 
(/VS-5/,4«4«)-5-<4<3ilorophenyl)-i;i3,4-tetrahydro-3-propyloxy-2,2,4-trimethyl-5H^ 
chromeno[3,4-/)quinoline (Compound 400); and (/2/5-^U/)-3-Benzen:^lidene-5-(4- 
chloiophenyl> I ^3t44etrahydro-2;2,4-trimethyI-5/f-chron)eno[3,4-/]quinoIine (Compound 

30 401). 

Representative PR agonists according to the present invention include: (Z)-5- 
Butyiidene-l,2-dihydro-2^,4-trimethyI-5^-chn>meno[3,4-y)quinoline (Compound 219); (Z)- 
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S-Benzylidene- 1 ,2-dihydr(>-2^,4-trimethyl-5H-chroineno[3,4-y]quinoIine (Compound 220); 
(Z)-5-(4-nuorobeiuylidene)-l^-^ihydix>-2^.4-triinethyI-5ff-chromeno[3,4-^ 
(Compound 221 ); (Z)-SK4-Bromoben^n(tene)-l,2-dihydn>-2,2.4-triinethyl-5/f- 
chromeno[3,4-y)quinoline (Compound 222); (Z)-5-(3-Bromoben2ylidene)-l^-<lihydro- 
5 2^,4-trimethyl-5i/-chronieno[3,4-y]quinoline (Compound 223); (Z)-5-(3- 

Chlorobenzylidene)- 1 ,2-dihydro-2^,4-trimethyl-5/f-chromeno[3,4-/}quinoline (Compound 
224); (Z)-5-(3-Fluorobenzylidene)- 1 .2-dihydn>-2^4-trimethyl-5//-chromeno[3.4- 
/Iquinoline (Compound 225); (Z)-5-(2-Chloroben^]idene)- 1 ^-dihydro-2^.4-trimethy]-5^- 
chromeno[3.4-y]quino]ine (Compound 226); (Z)-5-(2-BromobehzyHdene)- 1 ,2-dihydro- 
10 2^.4-trimethyl-5//-chromeno[3,4>/)quinoline (Compound 227); (Z>'S-<2- 

Fluorobenzylidene)- 1 ^-dihydFo-2.2.4-trimethy]-5//-chromeno[3,4-/]quinoline (Compound 
228); (Z)-5-(23-Dinuorobenzylidenc)-l ^-dihydro-2^,4-trimeUiyl-5//-chromeno[3,4- 
y)quinolinc (Compound 229); (Z)-5-(2^-DinuorobenzyIidene)-l>2-dihydro-2^,4-trimethyl- 
5H-chromeno[3,4-y)quinoline (Compound 230); (Z)-9-Fluoro-5-(3-fluorobenzylidene)-l^- 
1 5 dihydro-2^,4-trimethyl-5//-chromenol3.4./iquinolinc (Compound 23 1 ); (2).9-Fluoro-5-(3- 
n»ethoxybenzylidcne)-l,2-dihydro-2^.4-trimethyl-5H-chrOTncno[3.4-/lquinoline 
(Compound 232); (Z)-8.Ruoro-5-(3-fluorort)enzylidenc)-U-dihydn>.2Z4-trimethyl-5iy- 
chromeno[3,4-y]quinoline (Compound 233); (iWS-4/, 5ii)-5-(4-Ch!orophenyI)- 1 A3,4- 
tetrahydro-2^,4-trimethyl-5^-chron)eno[3.4-/]-3-quinolinone (Compound 234); (R/S-41, 
20 5/)-5K4<3ilorophenyl)-U,3,4-teti^ydio.2.2.4-trimethyl-5/f-chromeno[3.4-y]-3- 

quinolinone (Compound 235); and (/2/5)-5-(4-Chlorophenyl)-l,2,3,4-tctrahydro-2;2,4,4- 
tetramethyl-5^^-chromeno[3,4-/l-3-quinolinonc (Compound 236); 5-(3-Fluorobenzyl)-1.2- 
dihydro-2^,4-irimethyl-5H-chromeno(3,4-/]quinolinc (Compound 318); (/&S)-9-Chloro- 
1 ,2-dihydro-2^,4-trimcthyI-5-propyloxy-5W-chron»no[3,4-/lquinoHne (Compound 321); 
25 (^»^5-ButyI-9-<:hloro-U-dihydix>-2,2,4-trimethyI-5H<hromeno[3,4tflquino^ 

(Compound 325); (/&CS)-5-Butyl.l,2-dihydro-9-raethoxy.2^,4-trimethyl-5H-chromeno[3,4- 
/Iquinoline (Compound 326); (/2/S)-9-Fluoro- 1 ^-dihydio-2,2,4^-ietramediyl-5fl- 
chromen0[3,4-/)quinoline (Compound 327); («^9-Chloio- 1 ^-dihydn)-2^,4,5- 
tetramethy]-5/f-chromeno[3,4-/)quinoline (Compound 332); (i2/CS)-5-(4-Bromophenyl)-9- 
30 chloro.U-dihydro-2^,4-trimethyl-5//-chromcno[3,4-/)quinolinc (Compound 333); (/J/^9- 
Chloro-5-(3-chlorophenyl)-l^-dihydro-2,2,4-trimethyl-5^f-chromeno[3,4-yiquinoline 
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(Compound 334); (/a«>9-Chloro-U-dihydro-2A4-triinethyl-5-(3-niethy 
chroineno[3,4-/lquinoline (Compound 335); (^^9-Chloro-5K4-chloro-3.methylphenyI)- 
1 i2-dihydro-2,2,4-trimethyl-5A?-chromeno[3,4-y)quinoline (Compound 336); (/^S).9- 
Chloro- 1 ^-dihydro-5-t3-(trifluoromethyI)phenyI]-2^,4-trimethy l-5//-chromeno[3,4- 
5 yiquinoline (Compound 337); (^-9-Chloro-5-(3^-dichlorophenyl).U-dihydro-2^,4- 
trimcthyl-5W-chromeno[3,4-/Jquinoline (Compound 338); (A^9-Chloro-l,2-dihydro-5-(4- 
methoxyphenyl).2,2,4-trimetbyl.5tf-chromenoI3,4.y]quin6line (Compound 339); (iWS).9. 
Chloro-5K3-nuoro-4-nwthoxyphenyI)-l^Hiihydro-2^,4-trime%l-5^<hi^ 
/Iquinoline (Compound 340); (/i<S)-9.Chloro-5-(4-nuorophenyI)-l,2-dihydio-2,2,4. 
10 trimethyl-5//Tchromeno[3,4-/)quinoIine(Compound 34 1 ); («^9-Chloro.5-(3-chloro^ 
methoxy-5-methyIphenyl)-l,2KUhydro-2,2,4.trimethyl-5^r-chromeno[3,4-/]quinoline 
(Compound 342); (^/^9-Chioro-5-(4-fluorD-3-methylphenyl). 1 ,2-dihydix>-2,2,4-trimethyl- 
5«^hromeno{3,4-y)quinolinc (Compound 343); (/2/5)-9-ChIon>-5-(3-fluorophcnyl)-l,2- 
dihydro-2^,4-trimethyl-5/f-chromeno[3,4-/]quinoJine (Compound 344); (iV5)-U.Dihydro- 
15 2.2Atriniethyl-5-[(3.4-mcthyIencdioxy)phenyl].5//K:hromcno[3,4J-/quinoline (Compound 
345); (^5)-5K4-ChIoio-3-me%lphenyI)-I,2-dihydro-2^.4-trimethyI-5//H:hromeno[3,4^ 
yt|uinoline (Compound 346); (i?/S)-5-(3.5-Dichlorophenyl)-U-dihydro-2^,4-trimethyl-5H- 
chromenoI3,4-/]quinoline (Compound 349); (^-S)-5-(3-Bromo-5-methylphenyl).U. 
dihydro.2^.4-trimethyI-5ff-chronicno[3,4-/lquinolinc (Compound 350); (/V5)-5-(3-Bromo- 
20 5-fluorophenyl)-U-dihydro-2,2.4-trimethyI-5^<hromcno(3,4-/)quinoIine (Compound 
351);(/y5).5-l4-Fluoro-3-(trifluoromethyl)phenyl].l,2-dihydro-2,2,4-trimethyl-5ff- 
chromeno[3.4-/lquinolinc (Compound 353); (/i/^-9-Fluoro-l^-dihydro-2^.4-trimethyl-5- 
(3-methyIphenyI)-5^^-chromcno[3,4-y]quinoline (Compound 354); (/6^-l,2-Dihydn)-9- 
methoxy-2^,4-trimcthyI-5-(3-niethylphenyl)-5i?<hromeno[3,4-/]quinoline(Comp^ 
25 355); (^/S)-9-Fluoro-5K3-nuon>-4-niethoxyphenyI)-U^ihydro-2^.4-trime^^^^^ 

chromcno[3,4-/jquinoline (Compound 356); (JWS)-9-Huoro-U-dihydiD-2,2,4-trimeUiyl-5- 
I3-(trinuoromethyl)phenyl]-5fl-chromeno[3,4-/lquinoline (Compound 357); (iWS)-9-FIuon)- 
5K4-nuoio-3-mcthylphenyl)-UKUhydro-2^.4-trimethyl-5Jy<hromenor3A^qum 
(Compound 358); (Z).5-(2;4-Dmuorobcnzylidene)-U-dihydro-2^,4-trimethyl-5H- 
30 chromeno[3,4-y]quinoIine (Compound 359); (Z)-5-(3,4-Difluoroben2ylidene)-U^ihydTO- 
2^,4-trimethyl-5H-chromeno[3.4-^uinoline (Compound 360); (Z)-5-(3- 
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HuorobenzyIidene>lZ3,4-tetrahydro-l2,4-trimethyl-5/irK:hroineno[3,4-/)qui line 
(Compound 361); (Z)-5-(2,6-DifhiorobenzyIidene)-UHiihydio-2a.4-trimethyl-5W- 
chTDmeno[3.4-/)quinoline (Compound 362); (Z)-1.2.-Dihydit>-5-(2-methylbenzylidene)- 
2^,4-trimethyl-5//-chromeno[3.4-yiquinoline (Compound 363); (Z)-9-Chloro-5-(2,5- 
5 difluorobenzylidene)-l,2-dihydro-2,2,4-trimethyl-5//-<:hromcno[3,4-y]quinoIine (Compound 
365); (2)-5-Ben2yIidene-9-chloro- 1 ,2-dihydro-2^,4-irimethyI-5^r-chromeno[3,4-y)quinoline 
(Compound 366); (Z)-9-Chlon>-U-^ihydro-2^.4-trimethyi-S-(2-methylbenzylidene)-5^- 
chromeno[3,4-^quinoIine (Compound 367); (2)-S-Benzylidene-9-chloro-I^-dihydrD-2.2- 
dimethyl-5H-chromeno[3,4-/)quinoline (Compound 368); (Z)-9-C3iloro-5-(2- 

10 fluorobenzylidene)-l,2Klihydn>-2.2,4-trimethyl-SH-chromeno[3.4-y)quinoline (Compound 
369);(Z)-9-Chloro-5-(3-fluorobenzylidene)-I^Hiihydro-2^,4-trimethyI-5/f-«hro^ 
/]quinoline (Compound 370); (£7Z)-5-Benzylidene-9-fluoro-l,2-dihydro-2^,4-trimethyl- 
5//-chromeno[3 .4-y]quinoline (Compound 37 1 ); (Z)-5-BenzyIidene-8-fluoro- 1 ^-dihydro- 
2^,4-trimethyl-5/^-chromeno[3,4-/lquinoline (Compound 372); (Z)-5-BenzyIidene-l,2- 
1 5 dihydro-9-methoxy-2^.4-trimethyl-5//-chromeno[3,4-y]quinoiine (Compound 373); (2)-9- 
Fluoro- 1 ,2-dihydro-2^,4-trimethyl-5-(2-meihylbenzylidene)-5//-chromeno[3,4-/]quinoIine 
(Compound 374); (Z)-8-Fluoro-U-dlhydio-2,2,4-trimethyl-5-{2-methylbenzylidene)-5/f- 
chromeno[3,4-/]quinoline (Compound 375); (2)-l ,2-Dihydio-9-methoxy-2,2,4-trimethyl-5- 
(2-methylbenzylidene)-Sf/-chromeno[3,4-/]quinoline (Compound 376); (2>-(J«AS)-5-(3- 

20 Fluorobenzylidcne)- 1 ^3.4-tetrahydn)-2^,4-trimcthyl-5«<hromcno[3.4-/l-3-quinolinone 
(Compound 389); (Z)-(/2/5)-5-(BenzyIidene)- U,3.4-tctrahydro-2^,4-trimethyl-5/f- 
chromeno[3.4-yi-3-quinolinone (Compound 392); (/?/5-4/,5«)-5-(3-FIuorophenyl)- 1,2,3,4- 
tetrahydro-2,2,4-trimethyI-5^^-chromeno[3,4-/]-3-quinolinone (Compound 393); (R/S-41,51)- 
5-(3-Fluoropheny I)- 1 ;i3,4-tetrahydn>-2,2,4-triniethyl-5ff-chronieno[3,4-y]-3-quinolinone 

25 (Compound 394); (^5-/i.5/)-l A3.4.Tetrahydro-2A4-trimethyl-5.[3. 

(ttinuoromethyl)phcnyl>5W-chromeno[3,4-/]-3-quinolinone (Compound 395); (R/S-4l,5u)- 
lA3,4-Tetrahydro-2,2,4-trimethyl-5-[3Ktrinuoromcthyl)phenyl]-5^rK:hromeno[3,4-/^ 
quinolinone (Compound 396); (^S-^/^ii)-5-(4-Chloropbenyl)-l,23.4-tetrahydro-2,2.4- 
trimethyl-5/^-chromeno[3.4-y]-3-quinolinone (Compound 402); {RIS-4l^I)-5-{A- 

30 Chlorophenyl)- 1 ,23.4-tetrahydro-2,2,4-trimethyl-5A^-chromeno[3,4-/]-3-quinolinone 
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(Compound 403); and (^S>5-BuQrl.UKiihydro-2^A9.tetnmic^^^ 
/Jquinoline (Compound 457). 

Representative AR modulator compounds (i.e., agonists and antagonists) accoiding 
to the present invention include: 1 ,2-Dihydn>-2^,4-trimethyl-6-methoxymethy|.8- 
pyranono[5,6-^]quinoline (Compound 237); 1 .2-Dihydro-2,2.4-trimethy|.6.trifluoromethy|. 
8-pyranono[5,6-g]quinoline (Compound 238); U-Dihydix)-2i2.4-trimethyl-10- 
isocoumarino[4,3-j]quinoline (Compound 239); U-Dihydio-2A4.triniethyH0- 
isoquinolono[4,3-gJquinolinc(Compound240); U-Dihydro-2^,4,6-tetramcthyl-8- 
pyridono[5.6.^]quinoline (Compound 241); U-DihydID-10-hydroxy-2,2.4-trimethyl.lO/^- 
isochrorae^o^43-rfquinoIine (Compound 242); 1, 2-Dihydn)-2^,4,6-tetiamcthyl.8H- 
pyranoI3.2-«Jquinoline (Compound 243); (i2/5)-U3,4.Tetrahydro-2,2.4.trimethyl-10- 
isoquinolono[43-«]quinoline (Compound 244); U-Dihydro-2^,4-trimethyl-10- 
thioisoquinoIono[4.3-^]quinoline (Compound 245); (+)-U^.4-Tetrahydro-2^.4-trimethyl- 
10-isoquinolono[4,3-g]quinoline (Compound 246); l,2-Dihydro-2,2.4-trimeihyl.6. 
trifluoromethyl-8-pyridono[5.6-^]quinoline (Compound 247); (iV5)-U3,4-Tetrahydro. 
2^,4-trimethyl-6-trinuoromethyl-8-pyranono[5,6-gJquinoline (Compound 250); 
Dihydro-2^.4.irimethyl-6.trinuoromethyl-8-thiopyranono[5,6-g]quinoline(Com 
251); (^5)-U3.4-Tetrahydix>-2A4-trimethy|.^fluoromethyl-8.thiopyranonoP 
«]quinoline (Compound 252); 6-Chloro(difluoro)methyM.2-dihydro.2.2,4-trimethyl.8- 
pyranono[5,6-^]quinoline (Compound 253); 9-Acetyl-Uwlihydro-2^,4.trimethyl^ 
trinuoromethyl-8.pyridono[5,6-^Jquinolinc (Compound 254); 1.2-Dihydro-2^,4. 10- 
tetramethyl-6-trifluon>methyl.8-pyridono[5.6-^Jquinoline (Compound 255); U-Dihydro- 
2^.4-trimethyl-6-(l.U.2^-pentanuoroethyl)-8-pyranono[5,6-glquinolinc (Compound 256); 
(/V5)-6-Chloro(dinuoro)methyI-U3,4-teuahydn>-2^.4-trimcthyW.pyranono[5,6. 
glquinoline (Compound 257); 7-ChIoio.UKlihydio.2,2.4-trimetfiyl^trinuoromethyW- 
pyranono[5.6-^]quinoline (Compound 258); (^5)-7-Chloro-1^.4-tetrahydiD-2^,4. 
trimethyl.6-trinuoromeihyl-8-pyranonp[5,6-g]quin61ine (Compound 259); 1.2,3,4- 
Tetrahydro-2,2,4-trimethyl-6-trifluoroniethyl.8-pyridono[5,6-y)quinoline (Compound 260); 
l,2-Dihydro.2A4.9.tetraniethyl-6-trinuoiomethyl.8-pyridono[5.6-g]quinoline (Compound 
261 ); 1 .2-DihydiD-2A4-trimethyl.8-trinuoromethyl.6-pyridono[5,6-^)quinoline 
(Compound 262); 6-Pichloro(cthoxy)methylJ.l,2-dihydn)-2,2.4-trimcthyl-8-pyranono[5.6- 
^Jquinoline (Compound 263); 5-(3-FuiyI)-l,2-dihydn)-2,2.4.trimetby|.8-pyranono[5.6- 
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i^Jquinoline (Compound 264); 1.2-Djhydro-l,2^,4-tetramcthyl-6-irifluoromclhyN 
pyranono[S,6-g]quino]ine (Compound 265); l,2-Dihydro-6-difluoromethyl-2^.4-trimethyl- 
9-thiopyran-8-ono(5,6-g] quinoline (Compound 266); l,2-Dihydro.l,2.2,4.9-pentamcthyl-6- 
trifluoromethyl-8-pyridono[5,6-g]quinoline (Compound 267); 7-Chloro- 1 ♦2-dihydro-2,2,4- 
5 trimethyl-6-trifluoromethyl-8-pyridono[5,6-g]quinoIine (Compound 268); and 6- 

Chloro(difluoro)methyl- 1 ,2-dihydro-2^,4-trimethyl-8-pyridono[5,6-^]quinoline (Compound 
269); (/yS)-1^3»4-Tcirahydn>-l^^,4-tetramcthyl-6-trifluoromeA^ 
^Iquinolinc (Compound 404); (i!/5)-5-(3-Furyl)-l^,3,4-tetrahydro-2Z4-uimeihyI-8- 
pyFanono[S,6-g]quinoline (Compound 405); 5K3-FuryI)rl,2-Kiihydro-l^^,4-tetramcthyI-8- 
10 pyranono[5.6-g]quinoline (Compound 406); 5-(3-Furyl)-l^-dihydro-1.2^,4-tetramcthyl-8- 
thiopyranono[5.6-^]quinoline (Compound 407); 6-Chloro-5-(3-furyl)-l ,2-dihydfo-l .2.2,4- 
tetramethyl-8-pyranono[5,6-g]quinoline (Compound 408); 1 ♦23»4-Tctrahydro-2,2,4, 1 0- 
tctramethyI-6-trifluoiomcthyI-8-pyridono[5.6-glquinoline (Compound 409); (/?/5)-l .2.3,4- 
Tetrahydro-4-nicthyI-6-trifluoromethyl-8-pyranono[5.6-^]quino (Compound 410); 1.2- 
1 5 Dihydi^2,2-dimethyl-6-trifluoromethyl-8-pyranono[5.6-^]quinolinc (Compound 411); 
I.2.3.4-Teti^ydiXK2,2-dimethyl-6-trifluoiomcthyl-8-pyranono[5.6-^]quinol^ (Compound 
412); 1^.3.4-Tctrahydro-6-trifluoromcthyl-8-pyranono[5.6-g)quinol^ (Compound 413); 
(/E/5)^Ethyl-l ^.3.4-teti^ydro-6-aifluoromethyI-8-pyranono[5.^^^ (Compound 
414); (iV5)-i;2.3,4-Tcti^ydro-1.4-djmelhyl-8-pyranono[5,^^^ (Compound 4 15); 

20 (^5)-4-EthyI-U3.4-tctrahydro-l-nriethyl-8-pyranono[5.6-^]quinolinc (Compound 416); 
2.2-Dimethyl-l .23t4-tetrahydn>-6-trifloromclhyl-8-pyridonot5,6-^ (Compound 
4 1 7); (R/S)' 1 ,2.3,4-tctrahydn>-6-trifluoromethyl-2,2,4-irimethyl-8-pyridono[5,6-^ 
quinolinone (Compound 418); 5-Trifluoromethyl-7-pyridono[5,6-e]indoline (Compound 
419); 8-(4-Chlorobenzoyl)-5-trinuoromethyl-7-pyridono[5.6-^]indoHne (Compound 420); 
25 7-rm-Butyloxycarbamoyl-1.2-dihydro-2A8-trimcthylquinoline (Compound 421); 1.2.3.4- 
Tetrahydro-6-trifIuoromethyl-8-pyridono[5.6-/|quinoline (Compound 422); l.2-Dihydro-6- 
trifluoromcthyI-1.2.2.4-tetramcthyl-8-pyridono[5.6-y)quinolin (Compound 423); 3.3- 
Dimethyl-5-trifluoiomethyI-7-pyridono[5,6-eJindolinc (Compound 424); (72/5)- 1.2.3,4- 
Teti^ydro-4-methyl-6-(trifluoronietbyl)-8-pyridono[5.6-g]q (Compound 425); 

30 {R/S}- 1 •2.3,4-Tctrahydro-4-methyl-6-(trifluoromethy I)-8-pyridono[5.6-5 Iquinolinc 
(Compound 426); ia^rTrimeihyl-1.23,4-tetrahydro-6-trinuromethyl-8-pyra^^ 
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g)quinoliiic (Compound 427); <^1^3,4-Tetrahydio4-propyI-6^nuorome%^^ 
pyranono[5.6-^)quinoline (Compound 428): U,3,4-Tetrahydro-2,2,4-trimethyl-6- 
trifluoromethyl-9-thi(9yFan-8-ono[5,6-;]quinoiine (Compound 429); i;2-Dihydro-I,2^,4- 
tetramethyI-6-trifluoromethyl-9-thiopyran-8-ono[5,6-j]quinoiine (Compound 430); 1,2,3,4- 
Tetrahydro- 1 ,2,2-trimethyl-6-trifluoromethy l-8-pyridono[5,6-g]quinoHne (Compound 43 1 ); 
1 ,2,3.4-Temihydro- 1 -methyl-4-propyJ-6-trifluoronietiiyl-8-pynuiono[5,6-^lquinoline 
(Compound 432); U3.4-Tetrahydro- 1 0-hydn}xymethyl-2.2.4-trimethyl-6-trifluoromethy]- 
8-pyridono[5,6-^]quinoline (Compound 433); l,23,4-Tetrahydn>-l,2,2,4-tetramcthyl-6- 
trifluoromethyl-9-thiopyran-8-ono(5,6-^]quinolinc (Ownpound 434); U,3.4-Tetrahydro- 
2,2,9-trimethy]-6-triflu(Momethy]-8-pyrid(Mio[S.6-;]quinoline (Compound 435); (R/S)- 
1 .2,3,4-Tetrahydro-3-methy|.6-trifluoromethyl-8-pyridono[5,6-^]quinoline (Compound 
436); 1 ,23,4-Tetrahydro-3,3-dimcthyl-6-trinuoromethyl-8-pyridono[5,6-^JquinoUne 
(Compound 437); (^5)l,2,3.4-Tctrahydro-2,23-trimethyl-6-trinuoromcdiyl-8- 
pyridono[5,6-g]quinolinc (Compound 438); (^5-2/,4tt)-U,3,4-Tctrahydro-2,4-dimcthyl-6- 
trinuoromethyI-8-pyridono[5,6-g]quinoline (Compound 439); (/i/5-2/,4«)-4-Ethyl-1 ,2^,4- 
tetrahydro-2-methyI-6-trifluoromcthyl-8-pyranono(5,6-^Jquinoline (Compound 440); (R/S- 
2/3m)- 1 .23,4-Tetrahydro-23Hlimethyl-6-trifluoromediyl-8-pyridono[5,6-^]quinoIine 
(Compound 441); (^5-2/30-1 A3,4-Tetrahydro-23-dimcthyI-6.trinuoromethyl.8- 
pyridono[5.6-^]quinoline (Compound 442); (iVS)-l,23,4-Tctrahydro-2,3,3-trimethyl-6. 
irifluoromethyl.8-pyridono[5,6-^Jquinoline (Compound 443); («/S)-l,2.3,4-Tetrahydro-2- 
methyl-6-trifluoromeihyl-8-pyridono[5,6-^]quinoIine (Compound 444); (i2/5)-4-Ethyl- 
l,23.4-tctrahydio-6-trinuoromethyl-8-pyridono[5.6T^]quinoline (Compound 445); (R/S-21, 
3i/)- 1 3,3,4-Tetrahydro-23,9-trimethyl^trinuoromethyl-8-pyridonol5,6-g]quinoline 
(Compound 446); (/y5)-U3.4-Tctrahydro-4-propyl-6-trinuoromethyl-8-pyridono[5,6- 
glquinoline (Compound 447); (^5)-3-Ethyl-l,23.4-tetrahydro-2,2-dimethyl-6- 
trinuoromethyl-8-pyridono[5,6-riquinoline (Compound 448); (K/S)-l,2.3,4-Tetrahydio-2,2- 
dimetbyl-6-trifluoromcthyl-3-propyl-8-pyridonoI5,6-^Jquinoline (Compound 449); and 1- 
Methyl-5-tiifluoromethyl-7-pyridono[5.6-/]indo]ine (Compound 450). 

Ck>mp6unds of the present invention, comprising classes of quin line compounds 
and their derivatives, that can be obtained by routine chemical synthesis by those skilled in 
the art, e.g., by modification of the quinoline compounds disclosed or by a total synthesis 
approach. 
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The sequence of steps for several general schemes to synthesize the compounds of 
the present invention are shown below. In each of the Schemes the R groups (e.g., 
etc...) correspond to the specific substitution patterns noted in the Examples. However, it 
will be understood by those skilled in the art that other functionalities disclosed herein at the 
S indicated positions of compounds of formulas I throught XVm also comprise potential 
substicuents for the analogous positions on the structures within the Schemes. 
Scheme I 




10 

The process of Scheme I begins with the nitration of an arene (structure 1) with, for 
example, nitric acid in combination with sulfuric acid. The nitro compound (structure 2) is 
then reduced to the corresponding aniline (strucnire 3) with, for example, hydrogen over a 
metal catalyst such as palladium on carbon. The aniline is converted to a l,2-dihydro-2,2,4- 

1 5 trimethylquinoline (structure 4) by treatment with acetone and a catalyst in a process known 
as the Skraup reaction. Sge R.H.R Manske and M. Kulka, 'The Skraup Synthesis of 
(^inolines". Organic Reactions 1953, 7, 59, the disclosure of which is herein incorporated 
by reference. The catalyst may be an acid, such as p-toluenesulfonic acid, hydrochloric acid, 
sulfuric acid, or trifluoroacetic acid, or preferably the catalyst may be iodine. The 

20 dihydroquinoline may be reduced with, for example, hydrogen catalyzed by a metal catalyst 
such as palladium on carbon, to afford a I ^,3,4-tetrahydro-2,2,4-trimethylquinoline 
(structure 5). Note that many nitro compounds (structure 2) and anilines (structure 3) are 
c mmercially available, and the synthesis of compound of structure 4 would thus start with 
the commercially available material. 

25 Scheme II 
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The process of Scheme II begins with the conversion of 4-bromoaniline (Compound 
5 6)to6-bronK>-l,2-dihydro-2,2,4-triniethylquinoIine(Compound7)by titatm 

acetone and a catalyst as described above (the Skraup reaction). The aniline nitrogen is then 
protected. For example, protection as the i-butyl caibamate requires deprotonation with a 
strong base, for example, n-butyllithium, followed by reaction with di-/*butyldicarbonate to 
afford the protected quinoline (Compound 8). The bromine of Compound 8 is then replaced 
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with lithium by a lithium-halogen exchange reaction with an alkyllithium, for example, /- 
butyllithium. Hie organolithium intermediate is then allowed to react with a trialkylborate 
such as trimethylborate to afford, after mild acid hydrolysis, the boronic acid (Compound 9). 
Treatment of Compound 9 with an aryl, heteroaryl, or vinylbromide compound in the 
5 presence of a catalytic amount of a palladium species, for example, 

tetrakis(triphenylphosphine) palladium, and aqueous base affords a 6*substituted quinoline 
(structure 10), via a so-called Suzuki crossed-coupling. See A. Suzuki, "Synthetic Studies 
via the Cross-Coupling Reaction of Organoboron Derivatives with Organic Halides", Pure 
AppL ChertL 1991, 65, 419, the disclosure of which is herein incorporated by reference. 

1 0 Deprotection of a compound of structure 10 with acid, for example, trifluoroacetic acid 
affords the 6-substituted-l ,2-dihydro-2»2,4-trimethyIquinoline (structure 4). 

Alternatively, the C(4) methyl group of a compound of structure 10 may be oxidized 
with, for example, selenium dioxide to afford the 4-(hydroxymethyl)quinoline (stnicture 
11), which may in turn be converted to the corresponding bromo compound (structure 12), 

1 5 for example with tripheny Iphosphtne and carbon tetrachloride. The bromine atom of a 
compound of structure 12 may be replaced with an alkyl, aryl. or heteroaryl group by 
treatment with the corresponding organomagnesium compound in the presence of a copper 
salt such as copper(I) iodide. Removal of the protecting group with acid, for example, 
trifluoroacetic acid affords the 4,6-disuhstinited-l,2-dihydro-2,2,-dimethylquinolihe 
20 (sttiicture 13). 
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Schemem 




The process of Scheme III involves the direct coupling of Compound 8 with an 
organoboron species, for example phenylboronic acid, in the presence of a palladium 
catalyst such as tetrakis(triphenyliriiosphine)palladium and a base such as potassium 
carbonate. The coiipled product (stnicture 10) is then deprotected with acid, for example, 
tiifluoracetic acid, to afford the dihydroquinoline 4. 



Scheme IV 




The process of Scheme IV begins with a polycyclic aromatic nitro compound 
1 5 (structure 14) and is similar to the conversion of compounds of structure 2 to compounds of 
structure 4 (Scheme I). Thus, reduction of the nitro group with, for example, hydrogen over 
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a metal catalyst such as palladium on carbon, followed by cyclization with acetone in the 
presence of a catalyst such as iodine affords two regioisomeric dihydroquinolines (structures 
16 and 17). 

5 Scheme V 




122 



The process of Scheme V involves the reduction of an ester such as Compound 18 to 
1 0 the corresponding methyl alcohol (Compound 122) with a metal hydride reagent, for 
example, diisobutylaluminum hydride or lithium aluminum hydride. 

Scheme VI 




The process of Scheme VI involves the reduction of the fluorenone (structure 19) to 
a fluorenol (strucmre 20) with a reducing agent, for example a metal hydride such as 
diisobutylaluminum hydride, sodium borohydride, or lithium aluminum hydride. . 

20 
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Scheme VII 




57% HI. P(red) 
CHaCOaH 




27 



The process of Scheme VII involves the preparation of a fluorene from acyclic 
5 precursors. The prdcessof Scheme VII begins with the copper-mediated coupling of 
mettiyl-2-bromo-S-fluorobenzoate (Compound 21) with 2-fluoroiodobenzene (Compound 
22) with, for example, copper powder at elevated temperabires, a process known as an 
Ullman coupling reaction. Sffi M. Sainsbury, "Modem Methods of Aiyl-Aryl Bond 
Formation", Tetrahedron 1980, 36, 3327, the disclosure of which is herein incoiporated by 
10 reference. Hydrolysis of the methyl ester with base, for example, potassium hydroxide, 
affords the corresponding 2-biphenylcarboxyIic acid (Compound 23). Intramolecular 
Freidel-Crafts acylation of the conesponding mixed anhydride, prepared by treatment of 
Compound 23 witti, for example, thionyl chloride followed by a strong acid such as 
trifluoromethanesulfonic acid (See B. Hulin and M. Koreeda, "A Convenient, Mild Method 
15 for the Cyclization of 3- and 4-Arylalkanoic Acids via Their Trifluoromethanesulfonic 
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Anhydride Derivatives", 7. Org, Chem. 1984, 49, 207, the disclosure of which is herein 
incorporated by reference), affords 2,5-difluorofIuorenone (Compound 24). Nitration of 
Compound 24 with, for example, concentrated nitric acid affords 4,7-dinuoro-2- 
nitrofluorenone (Compound 25). Reduction of Compound 25 with, for example, hydrogen 
S over a metal catalyst such as palladium on carbon, affords the corresponding aniline 
(Compound 26). Conversion to the dihydroquinoline with acetone and a catalyst such as 
iodine, followed by reduction of the ketone with a reducing agent such as 
diisobutylaluminum hydride, affords Compound 132. 

10 Alternatively, the ketone functionality of Compound 26 may be exhaustively 

reduced to the methylene compound (Compound 27) with, for example, hydroiodic acid, red 
phosphorous, and acetic acid. See M.J. Namkung, T.L. Retcher and W.H. Wetzel, 
"Derivatives of Huortne. XX. Fluorofluorenes. V. New Difluoro-2-acetamidofluorenes 
for the Study of Carcinogenic Mechanisms", J. Med. C/ictl 1965, 5, 551, the disclosure of 

15 which is herein incorporated by reference. 

Scheme VIII 




NaH.R^X 




29 



20 



The process of Scheme VIII involves the alkylation of N(5) of an indo]o[2,3- 
^quinoline (structure 28) by deprotonation with a strong base, for example, sodium hydride, 
followed by alkylation with an alkylating agent such as iodomethane. 



52 



Scheme IX 




COjH DHNOg 



30 



2) DMA. heat 

3) P<^. Ha 



0^0 - 




31 



acetone, I2 



NH, 115 •C 




1) RMet 



159 



CH3 2) CFaCOaH. EtjSiH 

H^'cHa or 

BFa-OEtj. EtjSiH 




5 The pnjccss Of Scheme IX begins with the nitration of 2-biphenylcarboxylic acid 

with, for example, concentrated nitric acid, to afford a mixture of nitro compounds, 
incIuding4.r-dinitro-2-biphenylcartK,xylic acid. THe crude material is heated to 150-nO»C 
in a high-boiling solvent such as dimethylaceiamide to effect cycliration of 4,2'sim.tro.2- 
biphenylcarboxylic acid to the corresponding benzocoumarin. Ss G J. Migachev, 

10 -InvestigationsintheSeriesofOnho-SubstituledBi-phenyls. I. Nitnttionof 2- 
BiphenylcarboxylicAcidandtheChemicalPn,peruesof itsNitro^^^^^^ Zfe. 

Organich. Khun. 1979. 75, 567. the disclosu« of which is herein incorporated by reference. 
Reduction ofthenitn) group with, forexample. hydrogen overametal catalyst, affords 

Compounds!. TreatmentofCompound31withacetoneinthep«senceofacatalyst.for 
,5 example.iodine.affordsCompoundl59. m addition of an orsanometallic reagent, such 
as an or^anolithlum or organomagnesium reagent, to Compound 159, affords an 
intermediate which may be reduced by a trialkylsilane. such as triethylsilane. in the presence 
ofastrongproticacidsuchastrifluoroaceticacidoraUwisacidsuchasboron^^^^^^^ 

One or both of tworegioisomeric products, stmctu,es32 and 33. art. thusobu^^^ 
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Scheme X 




Hi. Pd/C 




The process of Scheme X involves the reduction of a dihydroquinoline (structure 32) 
5 to a mixture of two diastereomeric 1 ^3.4-tetrahydroquinolines (structures 34 and 35) with, 
for example, hydrogen over a metal catalyst such as palladium on carbon. 
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Scheme XI 



OCH3 1) r) -BuU.THF.-78''C R^v^^^i^OCHs 



36 




2) B(OCH3)3 

3) H3O* 



37 



R'- 

CO2CH3 

Br^X 37.2.0MNa2CO3.DME p2 

{Ph3P)4pd(cat) 



38 




NO2 



1) KOH.EtOH.H2O.THF 
— _— — — ► 

2) SOClj 

3) AIOj 

4) Pd/C. Hj 




acetone. I2 



120 "C 




1) RMet 



41 



^ CH32) BF3.Et20.Et3SiH 
H CH3 



R 




5 ThepixxMssofSchemeXIinvolveslhepreparationofbenzocoumarinsfrom 

precursors. Thus, an ortho-bromoanisole (stnicture 36) is lithiated with an allcyllithiuin. for 
cxarnple. nWHthium. and allowed to icact with a trialkylborate such as tri^^ 
Hydrolysis of the intermediate with acid, for cxarnplc, dilute hydrochto^^ 
corresponding boionic acid (structure 37). Palladium-catalyzed coupling of a 2- 
10 methoxyphcnylboronic acid (structure 37) with methyl 2.bromo-5-nitrobenzoate 

(Compound 38) with a palladium catalyst such as tctrakis(triphcnylphpsphine)palladium and 
an aqueous base such as aqueous potassium carbonate, affords the biphenyl carboxylate 
(structure 39). Hydrolysis of the ester with base, for example, potassium hydroxide, is 

followed by conversion of the acid to the acid chloride with, for example, thionyl chloride. 
15 Intramolecular acylation is then effected by a Uwis acid such as aluminum trichloride. 
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Reduction of the nitro group with, for example, hydrogen over a metal catalyst, affords the 
desired aniline (structure 40), Treatment of compounds of structure 40 with acetone and a 
catalyst such as iodine affords the dihydroquinoline (structure 41). The addition of an 
organometallic reagent, for example an organolithium or organomagnesium reagent, to a 
compound of structure 41, followed by treatment of the intermediate with a strong protic or 
Lewis acid and a trialkylsilane, for example, boron trifluoride and triethyisilane, affords a 
compound of structure 42. 



Scheme XII 




The process of Scheme XII is an alternative synthesis of compounds of structure 40. 
Thus, direct coupling of a 2-methoxyphenylboronic acid (structure 37) with 2-bromo-5- 
nitrobenzoic acid (Compound 43) affords the biphenylcarboxylic acid (stnicture 44). 
Treatment of a compound of structure 44 with, for example, thionyl chloride, followed by 
the addition of a Lewis acid, for example aluminum trichloride, and reduction with, for 
example hydrogen over palladium on carbon, affords compounds of structure 40. 
Compounds of structure 40 may be converted to compounds of structure 42 as described in 
Scheme XI. 
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Scheme XHI 




41 45 



5 The process of Scheme Xni involves the addition of an organometallic reagent, for 

example an organomagnesium or organolithium reagent, to a compound of structure 41. 
Dehydration of the intermediate thus derived may be catalyzed by an acid, for example, 
para-toluenesulphonic acid, to afford compounds of stracture 45. 

10 Scheme XIY 




R* 




TMSOTf 



47 

R» 
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The process of Scheme XIV involves the reduction f a compound of structure 41 
with a nietal hydride, for example, diisobutylaluminum hydride, to afford a compound of 
structure 46. Treatment of a compound of structure 46 with an alcohol such as methanol or 
a thiol such as propanethiol in the presence of an acid such as para-toluenesulphonic acid 
affords a compound of structure 47 (X= O or S). Treatment of a kctal of structure 47 (X=0) 
with an allyl silane and a Lewis acid such as trimethylsilyl trifluoromethanesulfonate affords 
a compound of stnicture 48. 

Scheme XV 




1) ii-BuLi 



2) BOC2O 




1) BH3-THF 

2) H2O2 




1 



1) PCC 

2) TFA 




I 



1) PCC 

2) TFA 





10 



50 or 51 



,1)PCC 



2) NaH, CH,! 

3) TFA 
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The process of Scheme XV begins with the protection of the nitrogen atom of a 
compound of structure 42, which involves dcprotonation with a strong base, for example, n- 
butyllithium. followed by reaction with an anhydride, for example, di-tert-bnty} dicarbonate. 
Hydroboration of a compound of stnicmre 49 with a borane species, for example, borane- 

5 tctrahydrofuran. followed by an oxidative work-up using, for example, basic hydrogen 
peroxide, affords a mixture of two diastereomeric 3-hydroxylteti^ydroquinolines 
(structures 50 and 51). Separation of the isomc« followed by oxidation with typical 
oxidant, for example, pyridinium chlorochromate, and deprotection with a strong acid, for 
example, trifluoroacetic acid, affords compounds of structures 52 and 53. 

1 0 Alternatively, a compound of structure 50 or 51 may be oxidized with, for example, 

pyridinium chlorochromate, deprotonated at the C(4) position with a strong base such as 
sodium hydride, and alkylated with an alkylating agent such as iodomethane. Deprotection 
wiUi strong acid, for example, triHuoroacctic acid then affords a compound of structure 54. 



15 
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The process of Scheme XVI begins with the reduction of a nitro aromatic compound 
5 of structure 55 with, for example, hydrogen over a metal catalyst such as palladium on 
carbon. Treatment of an aniline of structure 56 with acetone and a catalyst such as iodine 
affords a compound of structure 57. A compound of structure 57 may be converted to the 
corresponding thio-compound (structure 58) by treatment with Lawesson*s reagent [2,4- 
bis(4-methoxyphenyJ)-l,3-dithia-2.4-diphosphetane-2,4-disulfide]. Sec B.S. Pcderscn, S. 
10 Scheibye, K. Clausen and S.O. Lawesson, "Studies on Organophosphorus Compounds. 
XXn. The Dimer of p-Methoxyphenylthionophos-phine sulfide as Thiation Reagent. A 



60 



10 



15 



New Route to 0-Substituted Thioesters and Dithioeste«", Ball. Soc. Chinu Belg. 1978. S7. 
293 the disclosure of which is heiein incorporated by refcrer.ce. 

' Alteri.ativdy.N(9)ofacornpoundofst,.cu.,e57(Y.N)n.aybealkyh^ 

deprotonationwithastrongbase>rexa.p.e.sodiurnhydnde.fo^ 

an alkylating agent such as iodomctbane. 

AUcn,.uvc.,.N(Oof.c.n^ofsB«c««S7(Y=0)n»ybe..kyl««lby 

,ep^.«„„wiU..s»c«gba«.for.«a,p.e.sodl„n,Mnac.fo..owedb,-^^^^^^ 

™ . W for «^ io*»«U»«. to affo«< » compou». of sm«u.« 60. In 
addUion. N(.)af.con^nd.fs.nK»«57(V^)m.yb.a.kyUMbyu«.n«„.w,«.» 
^.e.,de or pa«fonn.KW„de h, *c P«»cc of sodta cy»obo«*ya,Mc »d ac«K acd. 
See R.O. Hu«hm. and RR. Naule. -Cyanoborohydridc. Mi^r «.d Afflictions » 
;;a„icSyn««sis.AR.view^O^^.P«..Pn.^Ml»".''•^'•*«'«-'«"''''' 

whid) is herein incoiponted by reference. ^ 
AHera«ively.*eC(8).s«rgro.pof.con,poumlofstt«c<«re57(Y=0),naybe 

reduced «i* . n«.l h^ridc. for ««n.p.e, diisob«,ial.n,in»m hydHde. .0 fford one or 
both of wo compounds (stiuctures 61 and «2). 

Al«ma.ively. d.e C(3).C(4) olefin of a compound of s»u«ore 57 may be red«c«l 
wiU. for ««mple. bydrogen o«r . meu. caulys, ^ as palladium on c«1»n. «, afford *e 
U,3,4-tetrahydroquinoline (structure 63). 
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Scheme XVn 

O 




70 



R' 

♦ • 



R' 

t 1 










JLCH; 




R^ 
71 


ch. 



The process of Scheme XVII begins with the acylation of a 3-nitrophenol (structure 
5 64, YsO) or 3*nitroaniline (structure 64, Y=NH) with an acylating agent, for example, di- 
tert-hutyl dicaibonate or trimethylacetyl chloride, to afford a compound of structure 65. 
Reduction of the nitro group with, for example, hydrogen over a metal catalyst such as 
palladium on carbon, affords the corresponding aniline (structure 66). Treatment of a 
compound of structure 66 with acetone and a catalyst such as iodine affords a compound of 
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Structure 67. Deprotcction by either acid or base, followed by treatment of the 
corresponding aniline or phenol with a p-keto ester (structure 68) in the presence of a Lewis 
acid such as zinc chloride, affords one or more of four compounds (structures 57, 69, 70, 
and 71). The cyclization of a phenol as described above is known as a Pechmann reaction. 
5 Sge S. Sethna and R. Phadke, "The Pechmann Reaction", Organic Reactions 1953. 7, 1 , the 
disclosure of which is herein incorporated by reference. The cyclization of an aniline as 
described above is known as a Knorr cylization. See G. Jones, "Pyridines and their Benzo 
Derivatives: (v) Synthesis". In Comprehensive Heterocyclic Chemistry, Katritzky, A. R.; 
Rees, C. W., eds. Pergamon, New York, 1984. Vol. 2. chap. 2.08, pp 42M26, the 
10 disclosure of which is herein incorporated by reference. A compound of structure 69 may 
be converted to a compound of structure 57 by treatment with an acid, for example, para- 
toluenesulphonic acid. In addition, a compound of structure 71 may be converted to a 
compound of structure 57 by treatfhent with, for example, para-chlorophenol. 

.15 . . 
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Scheme XVin 




73 




The process of Scheme XVIII begins with the reduction of a compound of structure 
67 with, for example, hydrogen over a metal catalyst such as palladium on carbon.. 
Deproteaion by either acid or base, followed by treatment of the corresponding aniline or 
phenol with a p-kcto ester (structure 68) in the presence of a Lewis acid such as zinc 

chloride, as described above in Scheme XVII, affords one or more of four compounds 
(structures 63, 73, 74, and 75). 



Scheme XIX 




The process of Scheme XIX involves the ctmversion of a compound of structure 63 
to the corresponding thio-compound (structure 78) by treatment with Lawesson's reagent 
[2,4-bis(4-methoxyphenyI)- 1 3-dithia-2,4-diphosphetane-2,4-disulfide]. 

SchemeXX 




The process of Scheme XX begins with a protected 6-aiyl-U-dihydro-2^,4. 
trimethyiquinoline (structure 77), which can be prepared as described in Scheme 11. 
Hydroboration of a compound of structure 77 with a borane species, for example, borane- 
1 5 tetrahydrofuran, followed by an oxidative work-up using, for example, basic hydrogen 
peroxide, affords a 3-hydroxyltetrahydroquinoline (structure 78). Oxidation of the alcohol 
with a Qrpical oxidant, for example pyridinium chlorochromate, and deprotection with a 
strong acid such as trifluoroacetic acid affords a compound of structure 79. 
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(Ph3P)4Pd. base 



heat 
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CHj 


83 







5 The process of Scheme XXI begins with a palladium-catalyzed cross-coupling 

reaction of an ary\ boronic acid (a compound of stnicturc 80) and a 4-bronioaniIine (a 
compound of structure 81) using, for example. tetrakis(triphenylphosphine)palJadium as the 
catalyst, to afford a substituted 4-aminobiphenyi (a compound of structure 82). A Skraup 
reaction using an alkyl methyl ketone, for example acetone or 2-butanone. affords a 
10 compound of structure 83. 
Scheme XXII 



Br 




NH, 



CH3 
84 



acetone, I2. heat 





,5 + II I (Ph3P)4Pd. base 

R*' T ^B(OH)2 
R» 

80 



heat 




BNSOOCID: <WO_861945»«_L> 



66 



TlK precess of Sd, m. XHI begins wilh . Sknup ««Uo« 

(Co-upound 84, »d ^ » afford Compound 85. A p.lUdi»m<«,ly»d 
.^..ss^ing «cUo» usi,* for ««npl.. isWPhospb-) P^"-*"" « <^ 
c^ys. bcv^e. ». «,1 boronic .cid (. c«npo»nd of «r.c»« 80, »d Con.po««. 85 



affords a compound of structure 86. 



Scheme XXm 



10 



15 




87 



AcO 



CuX,hsat 




n (R*-H) 



Tl« process of Sd»«. XOT in«.lv« tiK region of «. iuninobenzocoum™ (a 
compound of s«.««.c«7)wi«..p.op»gyl.c««.ind»P«scnceof.c.pp.r sal. suchas 

coppcrd) chloride. .0 afford a comp<«nd of s»uc«..t 88. 5« N. R. E.s». »«. D. R. 
C^y "A Novel Synapsis of Quinolines and Dihydroquinolines.-. J. Orf. Chem. 1962. 
27 4713 a«dN.R.E.s»»«KiG.F.Hc»nio,,.-MeulCaalys.Froc.«f»rConv«ungo. 
Amin>Acetylc„cs»IMhyd,o,,«in.li».%aS.P«en. 3331.846(1967,. U«d, 

which is herein incoiporaied by reference. 
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The process of Scheme XXIV involves the preparation of benzocoumarins from acyclic 
5 precursors. Thus, an ortho-bromoanisole (structure 89) is lithiated with, for example, n- 
butyllithium and allowed to react with a trialkylborate such as trimethylborate. Hydrolysis 
of the intermediate with, for example, dilute hydrochl ric acid affords the corresponding 
boronic acid (structure 90). Palladium-catalyzed coupling of a 2-methoxyphenylboronic 
acid (stiiicture 90) with a methyl 2-bromo-S-nitrobenzoate (structure 91) with, for example, 
10 teti^is(tripheny]phosphine)palladium and potassium carbonate, affords the biphenyl 



68 

carboxylate (structure 92). Hydrolysis of the ester with, for example, potassium hydroxide, 
is followed by conversion of the acid to the acid chloride with, for example, thionyl 
chloride. Intramolecular Friedel-Crafts acylation is then effected by a Lewis acid such as 
aluminum trichloride. Reduction of the nitro group with, for example, hydrogen over 

5 palladium on carbon, affords the desired aniline (structure 87). Treatment of compounds of 
stmcture 87 with acetone and iodine affords the dihydroquinoline (structure 88). The 
reduction of a compound of structure 88 with, for example, diisobutylaluminum hydride, 
followed by treattnent of the intermediate with, for example, boron trifluoride and 
triethylsilane, affords a compound of structure 93. 

10 SchemeXXV 




The process of Scheme XXV involves the reduction of a compound of structure 88 
1 S with a reducing agent, for example, diisobutylaluminum hydride, to a compound of structure 
94. Conversion of the benzyl alcohol to a leaving group by treatment with, for example, 
thionyl chloride, in the presence of a base such as triethylamine, effects ring closure to a 
compound of structure 93. 
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95 



5 ''Reprocess of Scheme XXVI begins with the addUion of an organolithlum 

organomagnesium reagent to a compound of sthicture 88, followed by treatment of the 
intemiediate thus obtained with an acid such as Awra-toluenesulfonic acid, to afford a 
compound of structure 95. 
SchemeXXVII 

" 1)n-BuU 




^ 2) /-Boc^ 
CH3 3) Q3 



10 
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TFA 




The process of Scheme XXVII begins with the protection of the nitrogen atom of a 
compound of structure 33 by treatment with a base, for example n-butyllithium. followed by 
the addition of an acylaUng agent such as di-zerr-butyldicarbonate. Ozonolysis of the olefm 
affords a compound of stnicture 96. Subsequent removal of the protecting group with, for 
example, trifluoroaceiic acid, affords a compound of stmcnire 97. 
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Scheme XXVIII 




The process of Scheme XXVIII begins with the deprotonation of a compound of 
structure 96 with, for example, sodium hydride or lithium diisopropylamide, followed by the 
5 addition of an alkylating agent such as iodomethane, to afford a roono-alkylated product, or 
a mixture of mono- and diralkylated products. Subsequent removal of the protecting group 
with, for example, trifluoroacetic acid, affords either one or both compounds of structures 
98and99. 
Scheme XXIX 



10 
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The process of Scheme XXIX begins with the reduction f a compound of structure 
97 widi, for example sodium borohydride, followed by dehydration of the resulting alcohol 
by treatment with an acid such as para-toluenesulfonic acid, to afford a compound of 
structure 1 A. The nitrogen atom of a compound of structure lA is then protected by 

5 treatment with a base, for example n-butyllithium, followed by the addition of an acylating 
agent such as di-rerr-butyldicarbonate, to afford a compound of structure 2A. 
Hydroboration of a compound of structure 2A with a borane species, for example, borane- 
tetrahydrofiiran, followed by an oxidative work*up using, for example, basic hydrogen 
peroxide, affords a 3-hydn)xyltetrahydroquinoline. Oxidation of the alcohol with a typical 

0 oxidant, for example chromium trioxide, affords a compound of structure 3A, and 

deproteciion with a strong acid such as trifluoroacetic acid affords a compound of smicture 
4A. 

Scheme XXX 
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The process of Scheme XXX begins with the protection of the nitrogen atom of a 
compound of structure 41 by treatment with a base, for example n-butyHithium, followed by 
the addition of an acylating agent such as di-/tfrt-butyldicarbonate. Hydroboration with a 
borane species, for example, borane-tetrahydrofuran, followed by an oxidaUve work-up 

5 using, for example, basic hydrogen peroxide, affords a 3-hydroxyltetrahydroquinoIine of 
structure 5A. Oxidation of the alcohol with, for example, chromium trioxide, affords a 
compound of strucwre 6A. Removal of the protecting group with, for example, 
trifluoroacetic acid, affords a compound of strucnire 7A. The addition of an organolithium 
or organomagnesium reagent to a compound of structure 7A, followed by dehydration of the 

10 intermediate hemiketol with, for example, para-toluenesulfonic acid, affords a compound of 
strucnire 8A. 



Scheme XXXI 




The process of Scheme XXXI begins with the addition of an organolithium or 
1 5 organomagnesium reagent to a compound of structure 7A. followed by reduction of the 
intermediate hemiketal with, for example, trifluoroacetic acid and triethylsilane, to afford a 
compound of structure 9A. 



Scheme XXXII 




11A 
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The process of Scheme XXXII begins with the addition of an organolithium or 
organomagnesium reagent to a compound of stnicture 6A, followed by reducUon of the 
intermediate hemiketal with, for example, trifluoroacetic acid and triethylsilane, to affoid a 
5 diastereomeric mixture of compounds of structures lOA and llA. 
Scheme XXXUI 
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The process of Scheme XXXID begins with the protection of the nitrogen atom of a 
compound of stmcture 42 by treatment with a base, for example n-butyllithium, followed by 
the addition of an acylating agent such as di-/m-butyldicarbonatc. Hydroboration with a 
borane species, for example, borane-tetrahydrofuran, followed by an oxidative work-up 

5 using, for example, basic hydrogen peroxide, affords two diastcreomeric 3- 

hydroxyltetrahydroquinolines of stnictures 13A and 14A. IndependenUy, each diastereomer 
may be oxidized with, for example, chromium trioxide, to afford the 3- 
ketotctrahydroquinolincs ISA and 16A, which may subsequently be deprotected with, for 

" example, trifluroacetic acid, to afford compounds of structures 17A and 18A. 

10 

Scheme XXXiy 




The pn)cess of Scheme XXXTV begins with the addition of an organolithium or 
1 5 organomagnesium reagent to a compound of structure 6A. Deprotection of the nitrogen 
atom and dehydration of the hemiketal with, for example, trifluoroacetic acid, affords a 
compound of structure 19A. 

20 

[rest of page left purposely blank] 
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23A 24A 



The process of Scheme XXXV begins with a Skraup reaction using Compound 20A 
S and acetone to afford Compound 21 A. The addition of an organolithium or 

organomagnesium reagent to a compound of structure 21A, followed by reduction of the 
intermediate hemiketal with, for example, trifluoroacetic acid and triethylsilane, affords a 
compound of structure 22A. Protection of the nitrogen atom of a compound of structure 
22A is accomplished by treatment with a base, for example n-butyllithium, followed by the 

10 addition of an acylating agent such as di-ierr-butyldicarbonate. Hydroboration with a borane 
species, for example, borane-tetrahydrofuran, followed by an oxidative work-up using, for 
example, basic hydrogen peroxide, affords a mixture of two diastereomeric 3- 
hydroxyltetrahydroquinolines, which is oxidized with, for example, chromium trioxide, to 
afford the 3-ket tetrahydroquinolines. The mixture of 3-ketotetrahydroquinolines may 

1 S subsequently be deprotected with, for example, trifluroacettc acid, to afford compounds of 
structures 23A and 24A. 



WOM/194S8 



PCt/US95/16096 



Schema XXXVI 



76 




1)NaH.R*X 



2)TFA 




2SA 




14A 



2eA 



The im)cess of Scheme XXXVI involves the alkylation of the oxygen atom of a 
compound of structure 13A or 14A. Thie addition of a base such as sodium hydride and an 
alkylating agent such as iodometfiane, followed by deprotection of the nitrogen atom with, 
for example, trifluoroacetic acid, affords a compound of structure 25A (from a compound of 
10 structure 13A) or structure 26A (firom a compound of structure 14A). 

Scheme XXXVII 



1) R*CH2MgXorR*CH2Li 
O . 



15 




(j' Buigess reagent 




17A 



27A 



The process of Scheme XXXVII begins witfi the addition of an organolithium or 
organomagnesium reagent to a compound of structure 17A, followed by dehydrati n of 
terdary alcohol with, f r example, the Burgess reagent [(methoxycarbonylsulfamoyl)tri- 
ethylammonium hydroxide, inn r salt], to afford a compound of structure 27 A. 
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77 




base. R^CH2X 



R 
63 



H CH3 orR'^CHO.NaCNBHa 




10 



The process of Scheme XXXVIII involves the alkylaiion of N( 1 ) of a compound of 
structure 63, which can be accomplished in one of two ways. Treatment of a compound of 
structure 63 with a base, such as sodium hydride, and an alkylating agent, such as benzyl 
bromide, affords a compound of structure 28A. Alternatively, treatment of a compound of 
structure 63 with an aldehyde, for example acetaldehydc or para-formaldehyde, in the 
presence of a reducing agent, for example sodium cyanoboro-hydride or sodium 
(triacetoxy)borohydride, affords a compound of structure 28A. 



Scheme XXXIX 



15 




base. R^CHjX 



orR^CHO, NaCNBHs 




The process of Scheme XXXIX involves the alky lation of N( 1 ) of a compound of 
structure 58, which can be accomplished in one of two ways: Treatment of a compound of 
structure 58 with a base, such as sodium hydride, and an alkylating agent, such as benzyl 
20 bromide, affords a compound of strocture 29A. Alternatively, treaunent of a compound of 
structure 58 with an aldehyde, for example acetaldehydc or para-formaldehyde, in the 
presence of a reducing agent, for example sodium cyanoboro-hydride or sodium 
(triacetoxy)borohydride, affords a compound of stmcture 29A. 



78 

Scheme XL 




MA 

5 The process of Scheme XL begins with reaction of a 3-methoxyaniline (a compound 

of structure 30A) with an acrylic acid, for example, crotonic acid, followed by treatment 
with an acid such as polyphosphoric acid to afford a 4-quinolone. Protection of the nitrogen 
atom by treatment with a base, for example n-butyllithium, followed by the addition of an 
acylating agent such as di-/er/-butyldicarbonate, affords a compound of structure 31A* 

1 0 Addition of an organomapesium or organolithium reagent (R^ = alkyl, aryl, etc.)* or a 

reducing agent such as sodium borohydride (R^ = hydrogen), affords an alcohol. Reduction 
of the alcohol with, for xample hydrogen over palladium on carbon, followed by 
deprotection of the nitrogen at m, affords a compound of structure 32A. Demethylation of 
the methyl ether with, for example, boron tribromide, followed by a Pfechman cyclizatton 

1 5 with a ^-keto ester effected by, for example, zinc chloride, affords a compound of structure 
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33A. A compound of structure 33A may further be transformed to a compound of structure 
34A by aJkylation of the nitrogen atom, which can be accomplished in one of two ways. 
Treatment of a compound of stiucnire 33A with a base,, such as sodium hydride, and an 
alkylating agent, such as benzyl bromide, affords a compound of structure 34A. 
Alternatively, treatment of a compound of strucnire 33A with an aldehyde, for example 
acetaldehyde or paraformaldehyde, in the presence of a reducing agent, for example sodium 
cyanoborohydride or sodium (triacetoxy)borohydride, affords a compound of structure 34A. 
Scheme XLI 

H>^^ CuCl.heat 

,OAc ► 






10 



15 



1)deprDtect 



2) O 
R» 



COjR^ 



ZnCU 



R'CHaX. base 



orR^CHO.NaCNBHa 



R» 

6 




R^ 




37A 




R» 




6 


V 


38A 





R* 



The process of Scheme XLI begins with the reaction of an aniline of strucnire 35A 
with a propargyl acetate in the presence of a copper salt such as copperO) chloride to afford 
a compound of structure 36A. Deprotection of the heteioatom with, for example ethanolic 
potassium hydroxide, followed by a Pechman cyclization (X = O or S) or Knorr cyclizaUon 
(X = NH) with a p-keto ester effected by, for example, zinc chloride, affords a compound of 
structure 37A. A compound of structure 37A may further be transformed to a compound of 
stnicture 38A by alkylation of the nitrt)gen atom, which can be accomplished in one of two 
ways. Treatment of a c mpound f stnicture 37A with a base, such as sodium hydride, and 
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an alkylating agent, such as benzyl bromide, affords a compound of stracture 38A. 
Alternatively, treatment of a compound of structure 37A with an aldehyde, for example 
acetaldehyde or paraformaldehyde, in the presence of a reducing agent, for example sodium 
cyanoborohydride or sodium (triacetoxy)borohydride, affords a compound of structure 38A. 
5 ScbemeXUI 




41A 



The process of Scheme XLII begins with the reduction of a compound of structure 
10 36A with, for example, hydrogen over palladium oa carbon. Deprotection of the heteroatom 
with, for example ethanolic potassium hydroxide, followed by a Pechman cydization (X = 
O or S) or Knorr cydization (X = NH) with a ^-keto ester effected by, for example, zinc 
chloride, affords a compound of structure 39A. A compound of stracture 39A may further 
be transformed to a compound of stiucnire 40A by alkylation of the nitrogen atom, which 
15 can be accomplished in one of two ways. Treatment of a compound of structure 39A with a 
base, such as sodium hydride, and an alkylating agent, such as benzyl bromide, aff ids a 
compound of stnicture 40A. Alternatively, treatment of a compounjd of structure 39A with 
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an aldehyde, for example acetaldehyde or paraformaldehyde, in the presence of a reducing 
agent, for example sodium cyanoborohydride or sodium (iriacetoxy)borohydride, affords a 
compound of structure 40A. 
Scheme XLni 




The process of Scheme XLIII begins with 6-methoxy- 1 -tetralonc (Compound 42A) 
which is treated with hydroxylamine hydrochloride to afford the corresponding oxime. 
Compound 43A. A reductive Beckman rearrangement effected by, for example, lithium 
aluminum hydride, affords Compound 44A. Demethylation of the methyl ether with, for 
example, boron tribromide, followed by a Pechman cyclization with a P-keto ester effected 
by, for example, zinc chloride, affords a compound of structure 45A. 



82 




4) f-B0C2O 



57 



1) BHj-THF 

2) H,Oi 

3) PCC 

4) TFA 




Boc R 



46A 




m process of Scheme XLIV begins with the protection of both nitrogen atoms of a 
5 compoundofst™cture57(Z=NH)bytwosequemialt«atmentswithabaseJor 

butyllithiumjollowed by an acylating agent Jor example di-r.rt.butyld^ 
a compound of strucn.re 46A. Hydroboration with a borane species, for example, boiane- 
tctrahydiofutan. followed by an oxidative work-up using, for example, basic hydrogen 
peroxide, affords a 3-hydn,xyltetnihydnx,uinoline, which is oxidized with, for example. 
,0 pyridiniumchlorochromatctoaffordtheS-ket^etrahydroquinoline. The 3-ketotetrBhydro- 
quinolinemaysubsequentlybedeprotectedwith.forexample.triflur^^^ 

compound of strocnire 47A. 



15 
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Scheme XLV 



CO- 



1)P(1«:. Ha 



O 

48A R'^^y^ 

2nCl2 




1) 



2) R*COCI 




The process of Scheme XLV begins with the reduction of 6-nitroindoIine 
5 (Compound 48A) with, for example, hydrogen over palladium on carbon. A Pechman 
cyclization with a ^-keto ester effected by, for example, zinc chloride, affords a compound 
of structure 49A. A compound of structure 49A may further be transfonned to a compound 
of structure 50A by acylation of the quinolone nitrogen atom, which may be effected by 
deprotonation with, for example, sodium hydride, followed by the addition of an acylating 
10 agent, such as 3-nitrobenzoyl chloride. 
Scheme XLVI 
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1) HNOa 
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The process of Schem XLVI begins with the nitration of a U,3.4- 
tetrahydroquiiioline (a compound, of structure 51A) by the action of nitric acid in the 
presence of, for example, sulfuric acid. Reduction of the nitro group with, for example, 
hydrogen over palladium on carbon, affords a 7-amino-l,23,4-tetrahydroquinolinc of 
5 structure 52A. A Knorr cycHzation with a p-keto ester effected by, for example, zinc 
chloride, affords a compound of strucnire 53A. 



Scheme XLVIl 




The process of Scheme XLVII begins with the alkylation of 2-bromo-S-nitroaniline 
(Compound 54A) which may be accomplished in one of two ways. Treatment of 
Compound 54A with a base such as sodium hydride and an allylating agent, for example, 1- 
bromo-3-methyl-2-butene, affords a compound of stnicture 55A. Alternatively, Compound 
15 54A may be treated with an ocp-unsaturated aldehyde, for xample, cinnamaldehyde, in the 
presence of a reducing agent such as sodium triacctoxyborohydride to afford a conqx>und of 
stnicture 55A. A palladium-catalyzed cyclization reaction catalyzed by, for example, 
palladium(II) acetate, affords a compound f structure 56A. Reduction of the nitro group 
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with, for example, hydrogen over palladium on carbon, afToids the aniline, and a Knorr 
cydization with a ^-keto ester effected by, for example, zinc chloride, affoids a compound 
of structure 57A. 

S SchemeXLVII 




63A 



86 

The process of Scheme XLVffl begins with the reaction of an aniline (structure 
58A) with an acrylic acid, for example crotonic acid, followed by a cyclization reacUon 
mediated by.for example, polyphos^horic acid to afforda4^uinolinone^ 
The nitrogen atom is then protected by treatment withabase. for example n-butyl^^^^^^^^ 
5 followedbytheaddiuonofanacylatingagentsuchasdi-rert-butyW^^ AddiUonof 
anorganomagnesiumororganolithiumreagem(R^ = alkyl,aryUtc0.or^ 

such as sodium bort,hydride (R4 = hydrogen), affords an alcohol. Reduction of the alcohol 
with,forexamplehydrogenoverpalladiumoncarbon.followedbydeprotecti^ 
nitrogen atom, affordsacompound of stnicnire60A. Nitrationof a compound of structure 
,0 60Abytheaaionofni.ricacidinthepresenceof.forexample,sulfuricacid.fonowedby 
reduction of the nitix) group with, for example, hydrogen over palladium on carbon, affords 
a 7-amino.l .23.4-tetrahydroquinoline of structure 61A. A Knorr cyclization with a ^eto 
cstereffectedby,forexamplc.zincchloride,affordsacompoundofstructure62A. A 

compound of structure 62A may be further transformed into a compound of structure 63A 
15 by alkylation of the nitrogen atom, which can be accomplished in one of two ways. 
Treatment of a compound of structure 62A with a base, such as sodium hydride, and an 
alkylating agent, such as benzyl bromide, affords a compound of strucmre 63A. 
Alternatively, treatment of acompound of structure 62A with an aldehyde, for example 
acetaldehyde or paraformaldehyde, in the presence of a reducing agent, for example sodium 
20 cyanoborohydride or sodium (triacetoxy)borohydride, affords a compound of structure 63A. 

Scheme XLIX 



25 
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R' 




64A 





BaSIMHTA 



R" R' r' 




The process of Scheme XLK involves the reduction of a compound of structure 
64A by treatment with, for example, triethylsilane in thepresence of tri^^^^ 

afford a compound of structure 6SA. 
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67A 



The process of Scheme L involves the oxidation of benzylic substituent of a 
compound of structure 66A by treatment with, for example, selenium dioxide, to afford a 
compound of structure 67A. ^ ' 

10 Scheme LI 



li 1) toluene. A 

^H»2 • ► 

R' 2) PPA 

88A 3) BoCjO. DMAP 
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1) R^Met 
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2) H*. Hj. Pd/C 
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15 



20 



The process of Scheme LI begins with the reaction of an aniline (strucnire 58A) 
with an acrylic acid, for example crbtonic acid, followed by a cydization reaction mediated 
by, for example, polyphosphoric acid to afford a 4-quinoIinone. The nitrogen atom is then 
protected by treatment with a base, f r example, 4-dimethylaminopyridine, followed by the 
addition of an acylating agent such as di-/m-buiyldicarbonate to afford a compound of 
structure 68A. The 4-quinolone is then deprotonated with a base, for example, sodium 
hydride, and treated with an alkylating agent such as iodomethane, to afford a compound of 
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structure 69A. Addition of an organomagncsium or oiganolithium reagent (R^ = alkyl, aiyl, 
etc.), or a reducing agent such as sodium borohydride<R^ = hydrogen), affords an alcohol. 
Reduction of the alcohol with, for example hydrogen over palladium on carbon, followed by 
deprotection of the nitrogen atom, affords a compound of structure 60A. Compounds of 
5 structure 60A may be transformed into compounds of structure 62A as described in Scheme 

XLvm. 

Scheme LII 




10 73A 7^ 

The process of Scheme Ul begins with the deprotonation of a compound of 
structure 69A with a base, for example, sodium hydride, and treatment with an alkylating 
agent such as iodomethane, to afford a compound of structure 70A. Addition of an 
15 organomagnesium or organ lithium reagent (R5 = alkyl, aiyl. etc.), or a reducing agent such 
as sodium boiohydridc (R^ = hydix^gcn), affords an alcohol. Reduction of the alcohol with, 
for example, hydrogen over palladium on carbon, f Uowed by dcprotecti n of tiie nitrogen 
atom, affords a compound of structure 71A. Nitration of a compound of structure 71 A by 
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the action of nitric acid in the presence of, for example, sulfuric acid, followed by reduction 
of the nitro group with, for example, hydrogen over palladium on carbon, affords a 7-amino- 
1,2,3,4-tetrahydroquinoline of smicture 72A. A Knorr cyclization with a P-keto ester 
effected by, for examjple, zinc chloride, affords a compound of structure 73A. A compound 

5 of structure 73A may be further transformed into a compound of structure 74A by alkylation 
of the nitrogen atom, which can be accomplished in one of two ways. Treatment of a 
compound of structure 73A with a base, such as sodium hydride, and an alkylating agent, 
such as benzyl bromide, affords a compound of structure 74A. Alternatively, treatment of a 
compound of structure 73A with an aldehyde, for example acetaldehyde or 

10 paraformaldehyde, in the presence of a reducing agent, for example sodium 

cyanoborohydride or sodium (triacetoxy)borohydride, affords a compound of structure 74A. 



15 
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Scheme LIU 
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S The process of Scheme LIII begins with the reaction of an aniline (structure 58A) 

with a prq)argyl acetate in the presence of a copper salt such as copper(I) chloride to afford 
a compound of structure 75A. The nitrogen atom is then protected by treatment with a base, 
for example 4-dimethyIaminopyridine, followed by the addition of an acylating agent such 
as di-re/t-butyldicarbonate. Hydroboration of the olefin with, for example, borane- 

10 tetrahydroftiran, followed by an oxidative work-up with, for example, basic hydrogen 
peroxide, affords the 4-hydroxytetrahydroquinoline, which may be oxidized with, for 
example, pyridinium chlorochromate, to afford a compound of strucmre 76A. A compound 
of structure 76A may then be deprotonated with a base, f r example, sodium hydride, and 
treated with an alkylating agent such as iodomethane. Addition of an organomagnesium or 
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10 



15 



organoHthium reagent (R^ = alkyl, aryl, etc.). or a reducing agent such as sodium 
borohydride (R^ = hydrogen), affords an alcohol. Reduction of the alcohol with» for 
example, hydrogen over palladium on carbon, followed by deprotection of the nitrogen 
atom, affords a compound of structure 77A. Nitration of a compound of structure 77A by 
the action of nitric acid in the presence of, for example, sulfuric acid, followed by reduction 
of the nitro group with, for example, hydrogen over palladium on carbon, affords 7-amino- 
1 ,2,3,4-tetrahydroquinolines of structure 78A. A Knorr cyclization with a P-keto ester 
effected by, for example, zinc chloride, affords a compound of structure 79A. A compound 
of structure 79A may be further transformed into a compound of structure 80A by alkylatioh 
of the nitrogen atom, which can be accomplished in one of two ways. Treatment of a 
compound of structure 79A with a base, such as sodium hydride, and an alkylating agent, 
such as benzyl bromide, affords a compound of structure 80A. Alternatively, treatment of a 
compound of structure 79A with an aldehyde, for example acetaldehyde or 
paraformaldehyde, in the presence of a reducing agent, for example sodium 
cyanoborohydride or sodium (triacetoxy)borohydride, affords a compound of structure 80A. 



Scheme LIV 
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The process of Scheme LIV involves the deprotonation of a compound of structure 
62A with, for example, sodium hydride, followed by treatment with an alkylating agent such 
as iodomethane to afford a compound of structure 81A. 
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Scheme LV 
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5 The process of Scheme LV involves the conversion of a compound of structuie 82A 

into a compound of sthicture 83A by alkylation of the nitrogen atom, which can be 
accomplished in one of two ways. Treatment of a compound of structure 82A with a base, 
such as sodium hydride, and an alkylating agent, such as benzyl bromide, affords a 
compound of structure 83A. Alternatively, treatment of a compound of structure 8ZA with 

10 an aldehyde, for example acetaldehyde or paraformaldehyde, in the presence of a reducing 
agent, for example sodium cyanoborohydride or sodium (triacetoxy)borohydride, affords a 
compound of structure 83A. 

Scheme LVI 



15 




The process of Scheme LM involves the deprotonation of a compound of structure 
53A with, for example, sodium hydride, followed by treatment with an alkylating agent such 
as iodomethane to afford a compound of structure 84A. 
20 It will be understood by those skilled in the art that certain modifications can be 

made to the above-described methods that remain within the scope of the present invention. 

In a further aspect, the present inv ntion provides several novel processes for the 
preparation f the compounds of the present invention. Each of these processes is illustrated 
in one or more of the Schemes shown above, and is described with particularity as follows. 



BNSCXXID- <WO 961945eA2 I > 



wo 96/19458 



PCT/US95/16096 



93 

Process 1 is depicted in Scheme II and begins with the conversion of a 4- 
bromoaniline (Compound 6) to 6-bromo-U2-dihydro-2»2,4-trinncthylquinoIinc (Compound 
7) by treatment with acetone (0.01 M to 10 M) and 0.01-100 mol% of one or more catalysts 
(for example, para-toluenesulfonic acid, sulfuric acid, hydrochloric acid, boron trifluoride 
S etherate, magnesium sulfate, or iodine) at •20X to 300^C. Additives that inhibit 
polymerization (for example, 4-tert-butylcatechol) can also be used in addition to the 
catalyst(s). The aniline nitrogen is then protected. For example, protection as the r-butyl 
carbamate requires treatment of a solution (typical solvents include toluene, ether, THF) of 
Compound 7 with a strong base (for example, n-butyllithium, sodium hydride, potassium 
10 hydride) at -lOO^C to 1 00°C, followed by reaction with di-Nbutyldicarbonate at- lOOX to 
1 OOX to afford the 6-substituted- 1 ,2-dihydro N- 1 protected quinoline (Compound 8). The 
important steps of process 1 then begins when the halogen (e.g., bromine) of Compound 8 is 
replaced with either lithium by a lithium-halogen exchange reaction by treatment of a 
solution (typical solvents include toluene, ether, THF) of Compound 8 with an alkyllithium 
15 (for example, /-butyllithium, n-butyllithium) at -lOO^C to lOOX, or with a reactive metal(s), 
such as magnesium by treaonent with magnesium metals (turnings or powder) or zinc, and 
either iodine or ethylene dibromide in an inert solvent (typical solvents include ether, THF, 
pentane) at -20^C to 200**C. The organolithium or organomagnesium intermediate is then 
^ allowed to react with a trialkylboratc (for example, trimethylbbrate, triisopropylborate) at 
20 - 1 00°C to 1 OOX. The organoborate intermediate is hydrolyzcd with acid (for example, 
dilute aqueous hydrochloric acid or sulfuric acid) at -40X to lOOX to afford the boronic 
acid (e.g., 6-boro-l,2-dihydro N-1 protected quinoline: Compound 9), Alternatively, the 
Ofganolithium or oiganomagnesium intermediate may be treated with an organotin species 
(for example, trimethyltin chloride, tributyltin chloride, etc.) at -100**C to 200**C to afford a 
25 trialkyltin quinoiinoyl compound, a species useful in the coupling processes described in 
J.K.Stille et al., "4-Methoxy-4 -nitrobiphenyP, Organic Syntheses 1992, 77, 97, and T.N. 
Mitchell, "Palladium-Catalyzed Reactions of Oiganotin Compounds" Synthesis 1992, 803, 
the disclosures of which are herein incorporated by reference. Treatment of a solution 
(typical solvents include toluene, DME, DMF) of Compound 9 with a coupling parmer (an 
30 aryl, heteroaiyU or vinylbromide; an aiyl, hetcroaryl, or vinyliodide; or an aryl. heteroaiyl, 
or vinyl triflate) in the presence of a catalytic amount of a palladium species [for example, 
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tetrakis(triphenylphosphine)-palIadium. allylpalladium chloride dimer, 
bis(triphenylphosphinc)palladiuin dichloridel, and aqueous base (for example, sodium 
carbonate, potassium carbonate) at -40»C to 200T affords a 6-substituied-1.2^iihydro N-1 , 
protected quinoline (structure 10). DeprotecUon of a compound of structure 10, for 
5 example, with acid (for example, trinuoroacctic acid) at -80»C to 200°C. affords the 
conesponding 6-substituted-l .2-dihydroquinoline (e.g.. structure 4). 

Process 2 is depicted iii Schone III and involves the treatment of a solution 
(typicalsolvcntsincludetoluenc,DME.DMF)of6-haIo-1.2^ihydroN-l protected 
quinoline (Compound 8) m\h an organoboron species (for example, phenylboronic acid. 3- 
10 nitrophcnylboronic acid) or an oiganotin species (such as tributyiphenyl tin or trimethyl(4- 
methoxyphenyl) tin] in the presence of a couphng partner and a catalytic amount of a 
palladium species [for example, tetrakis (triphenylphosphine)palladium. allylpalladium 
chloride dimer. bis(iriphenylphosphine)palladium dichloride], and aqueous base (for 
example, sodium carbonate, potassium carbonate) at -W^C to 2(XfC to afford a 6- 
15 subsututed-U-dihydroN-l protected quinoline (stmcture 10). Deprotectionof acompound 
of structure 10 with acid (for example, trifluoroacetic acid) at -fi(fC to 200°C affords the 6- 
substituted-l,2-dihydroquinoline (structure 4). 

Process 3 is depicted in Scheme XI and involves the preparation of benzocoumarins 
from acyclic precursors. Thus, an ortho-bromoanisole (structure 36) is lithiatcd with an 
20 alkyllithium (for example, n-butyllithium, r-butyllithium) at -100»C to 80»C in an inert 
solvcm (typical solvents include toluene, ether. THF). and allowed to react with a 
trialkylboratc (for example, trimethylborate, triisopropylborate) at -lOO'C to lOO^C. 
Hydrolysis of the intermediate with acid (for example, dilute hydrochloric acid or sulfuric 
acid) at -40»C to lOO^C. affords the corresponding 2-methoxyphenyl boronic acid (structure 
25 37). Alternatively, the organolitiiium or organomagnesium intermediate may be treated with 
a trialkyltin halide (for example, trimethyltin chloride, tributyltin chloride, etc.) at -lOO'^C to 
2WC to afford a trialkyltin aryl compound, a species useful in the coupling processes 
described above in Process 1. The important steps of process 3 begin with the palladium- 
catalyzed coupling of a 2.methoxyphenyl boronic acid (structure 37) with a 2-halo.5- 
30 nitrobenzoic acid derivative (typical derivatives include the acid; any one of a number of 
esters, including methyl, ethyl, allyl, /-butyl, phenyl; or any neof a number of amides. 
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including dimethyl, methyl, diallyl, ally!, dibenzyl) with a palladium catalyst (for example. 
tetrakis(tripheny]phosphine) palladium, allylpalladium chloride dimer, 
bis(triphenylphosphine)palladium dichloride), and aqueous base (for example, sodium 
carbonate, potassium carbonate) at -40''C to 200°C affords the biaiyl carboxylate (structure 
5 39). The product obtained from use of the acid as a coupling partner may be used directly; 
alternatively, deprotectioh by hydrolysis of the ester or the amide is accomplished with 
aqueous base (for example, potassium hydroxide or sodium hydroxide) or aqueous acid (for 
example, trifluoroacetic acid, hydrochloric acid, sulfuric acid) at -60**C to 300**C. The acid 
is converted to the acid chloride with, for example, thionyl chloride in an inert solvent 
10 (typical solvents include methylene dichloride, toluene, or 1 ,2-dichloroeihane) at -SOX to 
BOO'^C. Intramolecular cyclization (acylation) is then effected by treatment of a solution of 
the acid chloride in an inert solvent (typical solvents include methylene dichloride, toluene, 
or 1,2-dichloroethane) with a Lewis acid (for example, aluminum trichloride, boron 
trifluoride) at -80^C lo 30Cy*C to yield the nitrobenzocoumarin. Reduction of the nitro group 
15 of the nitrobenzocoumarin with, for example, 1 -200 atmospheres of hydrogen over a metal 
catalyst (for example, Pd/C, Pt02), affords the desired aminobenzocoumarin (stracture 40). 
Treatment of compounds of structure 40 with acetone and a catalyst such as iodine affords 
the coumarinof3,4-/|quinoline(strucnirc 41), as described above in Process 1. The addition 
of an organometallic reagent, for example an organolithium or organomagnesium reagent, to 
20 a solution of a compound of structure 41 in an inert solvent at -lOOX to lOOX affords an 
adduct. This adduct may be reduced by treatment of a solution of the adduct in an inert 
solvent (such as dichloromethane or toluene) with a strong protic or Lewis acid and a 
trialkylsiiane, (for example, boron trifluoride or trifluoroacetic acid and triethylsilane or 
methyldiphenylsilane) at -80X to 200X, to afford a 5/f-chromeno[3,4./lquinoline 
25 (Compound of structure 42). 

Process 4 is depicted in Scheme XIII and involves the addition of an organometallic 
reagent, for example an organomagnesium or organolithium reagent, to a solution of a 
compound f structure 41 (i.e., a coumarino[3,4-y]quinoline) in an inert solvent (typical 
solvents include ether, THF. toluene) at -lOOX to lOOX. Dehydration of the intermediate 
30 thus derived may be effect by treatment of a solution of the intermediate (typical solvents 
include in dichloromethane, thanol, r toluene) with an acid (for example, para- 
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toluencsulphonic acid, methanesulphonic acid), to afford compounds of stnicture 45 (i.e., 
5H-cbromeno[3,4-/JquinoIines). 

Process 5 is depicted in Scheme XVII and begins with the acylation of a 3-nitroaryl. 
e.g. a 3-nitrophenol (stnicture 64. Y«0), 3-nitroaniIinc (stnicture 64, Y=NH), or 3- 

5 nitrothiophenol (stnicture 64. Y^), with an acylating agent (for example, di-/erT^utyl 
dicarbonate or trimethylacetyl chloride), either with or without the addition of a base (for 
example, 4-diniethylaminopyridinc, triethylamine. pyridine) in an inert solvent (typical 
solvents include dichloromethane, THF, toluene) at -100»C to 200"C, to afford the 5- 
protected 3-nitToaiyi compound of stnicture 65. Reduction of the nitro group with, for 

10 example, 1 -200 atmospheres of hydrogen over a metal catalyst (for example, Pd/C, Pt02), 
affonis the corresponding 5-protectcd 3-aminoaryl (stnicture.66). Treatment of a compound 
of stnicture 66 with acetone and a catalyst such as iodine and addition of a 1,2- 
dihydroquinoline affonis *e 5-protected U-dihydroquinoline compound of stnicture 67, as 
described above in Process 1. Deprotection, for example, by either acid (for example, 

15 hydrochloric acid, trifluoroaceticacid. sulfuric acid) or base (for example, sodium 

hydroxide) at -40*C to 300*C, followed by treatment of a solution (typical solvents include 
ethanol, toluene, methanol) of the corresponding aniline or phenol with a ^cio ester 
(stnicnire 68) in the presence of a Lewis acid (for example, zinc chloride, boron trifluoride, 
aluminum trichloride) at -40"'C to 300'*C, affonis one or more of the four linear tricyclic 1.2- 

20 dihydroquinoline compounds (stnictures 57, 69, 70, and 71). A compound of stnicnire 69 
may be converted to a compound of stnictnre 57 by treatment of a solution (typical solvents 
include toluene, dichloromethane) of a compound of strecture 69 with an acid (for example, 
/wra-toluenesulphonic acid, hydrochloric acid) at -40'C to 300»C. In addition, a compound 
of stnicmre 71 may be converted to a compound of stnicnire 57 by treatment of a solution 

25 (typical solvents include toluene, dichloromethane) of a compound of stnicture 71 with, for 
example, pora-chlorophenol. 

Process 6 is a modification of Process 5. Thus, a solution (typical solvents include 
ether, THF, toluene) of a 3-aminoaryl, preferably 3-amino thioaiyl, is treated with a strong 
base (for example, sodium hydride, n-butyllithium) at -lOOT to lOO^C. followed by the 

30 addition of an acylating agent (typical acylating agents include di-r-butyl dicartxinate, 

trimethylacetyl chloride, acetic anhydride) at -lOO^C to 200°C, to affoni the corresponding 
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. flie corresponding 5-protected 3-aminoaiy 1 compound of stracture 66 (Y=S). The 
conversion of a compound of structure 66 (YsS) to the linear tricyclic 1,2-dihydroquinoline 
compounds of structures 57, 69, 70 and 71 (Y=S) is accomplished as described above in 
Process 5. 

Process 7 is depicted iii Scheme XLVI, and also is included as parts of Schemes 
XLVin, LH, and LIII. Process 7 begins with the nitration of a 1 .23,4-tetrahydroquinoline 
(for example, a compound of structure 51 A in Scheme XLVI. or of struchire 60A in 
Scheme XLVni, etc) with a nitrating agent. For example a mixture of sulfuric acid and 
nitric acid is added to a solution of the tetrahydroquinoline in sulfuric acid or sulfuric acid 
and a second, inert solvent such as nitromethane. at -80 "C to +40 "C. The nitro group of 
the resulting 7-niiro-l,2,3.4-tetrahydroquino]ine is then reduced by hydrogenation over a 
metal catalyst (for example, Pd/C, Pt02) under 1-200 atmosperes of hydrogen, to afford the 
corresponding aniline (a compound of structure 52A in Scheme XLVI or of structure 72A 
in Scheme UI, for example). Treatment of a solution (typical solvents include ethanol, 
toluene, methanol) of the aniline with a b-keto ester (structure 68) in the presence of a Lewis 
acid (for example, zinc chloride, boron trifluoride, aluminum trichloride) at -40 'C to +300 
"C. affords the desired quinoline, a compound of structure 53A in Scheme XLVI, or of 
strucnire 73A in Scheme LII. etc. 

In yet another aspect, the present invention provides novel intermediates useful in 
the preparation of the steroid modulator compounds of the present invention. The 
intermediates of the present invention are defined as tfiose having the formulae: 
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(IV) 

wherein: 

Z is 0, S, or NRl . where is hydrogen, r2O0, r2c=S. R^CXIsO, r3sC=0, 
r30C=S, r3sC=S or r3r^NC=0, where r2 is hydrogen, a C | * alky 1 or 

15 perfluoroalkyl, optionally substituted allyl or aiyl methyl alkenyl, alkynyl, aryl or heteroaryl, 
and where and each independently are hydrogen, a C] - C6 alky I, optionally 
substituted allyl, aiylnicthyl, aryl or heteroaryl; 

r5 is hydrogen, r2c=0, r2c=S, r3cX>0, r3sC=0, R3CX:=S, R3sC=S, or 
R^R^NOO, where r2, r3 and R^ have the same definitions as given above; 

20 r6 is hydrogen, a C] - C6 alkyl, optionally substituted allyl, aryl methyl, aikenyl, 

alkynyl, aryl, beteroaiyl, R^O, HOCH2. K^OCH2, F, CI, Br, I, cyano, R^R^N or 
perfluoroalkyi, where R^ and R^ have the same definitions as given above; 
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R7 through r9 each independently are hydrogen, a C] - C6 aJkyl. allyl or optionally 
substituted allyl, arylmethyl, alkynyl, alkenyl, aiyl, or heteroaiyl, or 
R8 and r9 taken together form a three- to seven-membered carbocylic or heterocyclic ring; 
R^O is hydrogen, a C] - C6 alkyl, optionally substituted allyl, arylmethyl, aryl, or 
5 heteroaiyl, r2c=0.r2c=S.r30C=0,r3sC=0,r30C=S,r3sC=S or R3r4nC=0. 

2 4 

where R through R have the same definitions as given above; 

R' ' and R12 each independently represent hydrogen, a C] - C6 alkyl, optionally 
substituted allyl, aryl methyl, alkenyl, alkynyl, aiyl, heteroaryl. r3o, HCXH2, R3oCH2, F, 
a, Br, I. cyano. r3r4n or peifluoroalkyi, where R^ and R* have the same defmitions as 
10 given above; 

R ' 3 is hydrogen, a C 1 - C6 alkyl, optionally substituted allyl, aiyl methyl, alkenyl, 
alkynyl, aryl, heteroaryl, r3o, HOCH2, r30CH2, R3r4n, CF2CI, CF20R3 or 
perfluoroalkyl, where R^ and R^ have the same definitions as given above; 

R*4 is hydrogen, a C] - C6 alkyl, optionally substituted allyl, aiyl methyl, alkenyl, 

15 alkynyl, aryl, heteroaryl, r3o, HOCH2, R3oCH2, F, Q, Br. I, cyano. r3r4n or 

3 4 

perfluoroalkyl where R and R have the same definitions as given above; and 

R»5 is F. a. Br. I, B(0R'6)2, SnRl7R>8Rl9 pr OSO2R20. where r16 is hydrogen 
or a Ci - C6 alkyl. r17 through R>9 each independently represent a Ci - C6 alkyl. r2o or 
heteroaiyl. R20 is a C i - C6 alkyl. perfluoroalkyl. aryl, or heteroaryl, and r2 has the same 

20 definition as given above. 

Representative intermediate ccnnpounds useful in the preparation of the steroid 
modulate compounds of the present invention include: 1, 2-Dihydr6-2,2,4-trimethyl-5- 
coumarino[3,4-y]quinoline (Compound 159); 9-Fluoro-I,2-dihydro-2,2,4-trimethyl-5- 
coumarino(3,4-y)quinoline (Compound 207); 8-Fluoix>-l,2-dihydro-2,2,4-uimethyl-5- 

25 coumarino(3,4-^quinoline (Compound 208); 9-ChI rx>- 1 ,2-dihydro-2.2,4-trimethyl-5- 
coumarino[3,4-y)quinolinc (Compound 209); 8-Ethoxy-l,2-dihydro-2,2,4-trimethyl-6- 
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trinuoromethyl-8.pyrido[5,6-g)quinoline (Compound 248); and U.6.7-Tetrahydro-6- 
hydroxy-2^.4.trimethyl-6-trinuoromethyl-8-pyridonol5.6-gJquinoline (Compound 249). 

The compounds of the present invention also includes racemate, stereoisomers and 
mixtures of said compounds, including isotopically-labcled and ladio-labcled compounds. 

5 Such isomers can be isolated by standard resolution techniques, including fractional 
crystallization and chiral column chromatography. 

As noted above, any of the steroid modulator compounds of the present inyenuon 
can be combined in a mixture with a pharmaceutically acceptoble carrier to provide 
pharmaceutical compositions useful for treating the biological conditions or disorders noted 

10 herein in mammalian, and more preferably, in human patients. The particular carrier 

employed in tiiese pharmaceutical compositions may take a wide variety of forms depending 
upon the type of administration desired, e.g., intravenous, oral, topical, suppositoiy or 
parenteral. 

In preparing the compositions in oral liquid dosage forms (e.g.. suspensions, elixirs 
15 and solutions), typical pharmaceutical media, such as water, glycols, oils, alcohols, flavoring 
agents, preservatives, coloring agents and the like can be employed. Similariy. when 
preparing oral solid dosage forms (e.g.. powders, tablets and capsules), carriers such as 
starches, sugars, diluents, granulating agents, lubricants, binders, disintegrating agents and 
the like will be employed. Due to their ease of administration, tablets and capsules 
20 represent ti»c most advantageous oral dosage form for the pharmaceutical compositions of 

the present invention. 

For parenteral administration, die carrier will typically comprise sterile water. 

although other ingredients that aid in solubility or serve as preservatives, may also be 
included. Furthennore, injectable suspensions may also be prepared, in which case 

25 appropriate liquid carriers, suspending agents and the like will be employed. 

For topical administiation, the compounds of the present invention may be formulated 
using bland, moisturizing bases, such as oinm»ents or creams. Examples of suitable ointment 
bases arc petrolatum, petrolatum plus volatile silicones, lanolin, and water in oil emulsions such 
as Biccrin™ (BeiersdorO- Examples of suitable cream bases arc Nivea™ Cream (Beiersdorf). 

30 cold cream (USF). Purpose Cream™ (Johiison & Johnson) bydrophilic ointment (USP). and 
Lubriderm™ (Warner-Lambert). 
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The pharmaceutical compositions and compounds of the.present invention will 
generally be administered in the form of a dosage unit (e.g., tablet, capsule etc.) at from 
about 1 ng/kg of body weight to about 500 mg/kg of body weight, more preferably from 
about 1 0 ng/kg to about 250 mg/kg, and most preferably from about 20 ng/kg to about 100 
5 mg/kg. As recognized by those skilled in the art, the particular quantity of pharmaceutical 
composition according to the present invention administered to a patient will depend upon a 
number of factors, including, without limitation, the biological activity desired, the 
condition of the patient, and tolerance for the drag. . 

The compounds of this invention also have utility when radio- or isotopically- 
10 labeled as ligands for use in assays to determine the presence of PR, AR, ER, GR or MR in 
a cell background or extract. They are particularly useful due to their ability to selectively 
activate progesterone and androgen receptors, and can therefore be used to determine the 
presence of such receptors in the presence of other steroid receptors or related intracellular 
receptors. 

1 5 Due to the selective specificity of the compounds of this invention for steroid 

receptors, these compounds can be used to purify samples of steroid receptors in vitro. Such 
purification can be carried out by mixing samples containing steroid recqiton with one or 
more of the compounds of the present invention so that the compounds bind to the receptors 
of choice, and then separating out the bound ligand/receptor combination by separation 
techniques which are known to those of skill in the art. These techniques include column 
separation, filtration, centrifugation. tagging and physical separation, and antibody 
complexing, among others. 

ITie compounds and pharmaceutical compositions of the present invention can 
advantageously be used in the treatment of the diseases and conditions described herein. In 
this regard, the compounds and compositions of the present invention will prove particularly 
useful as modulators of human fertility, and in the treatment of female and male sex steroid- 
dependent diseases and conditions such as hormone replacement therapy, dysfunctional 
uterine bleeding, endometriosis, leiomyomas, acne, male-pattern baldness, osteoporosis, 
prostatic hyperplasia and various hormone-dependent cancers, such as cancers of the breast, 
30 ovaries, ndometrium and prostate. The GR and MR active compounds and compositions 
of the present invention will also prove useful as affeciors of carbohydrate, protein and lipid 
metabolism, electrolyte and water balance, as well as modulators of the functions of the 
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cardiovascular, kidney, central nervous, inimune, skeletal muscle and other organ and tissue 
systems. 

The compounds and pharmaceutical compositions of the present invention possess a 
number of advantages over previously identified steroidal and non-steroidal compounds. 

5 Furthermore, the compounds and pharmaceutical compositions of the present 

invention possess a number of advantages over previously identified steroid modulator 
compounds. For example, the compounds are extremely potent activators of PR and AR. 
preferably displaying 50% maximal activation of PR and/or AR at a concentration of less 
than 100 nM, more preferably at a concentration of less than 50 nM, more preferably yet at a 

10 concentration of less than 20 nM, and most preferably at a concentration of 10 nM or less. 
Also, the selective compounds of the present invention generally do not display undesired 
cross-reactivity with other steroid receptors, as is seen with the compound mifepristone 
(RU486; Roussel UclaO. a known PR antagonist that displays an undesirable cross 
reactivity on GR and AR, thereby limiting its use in long-term, chronic administration. In 

1 5 addition, the compounds of the present invention, as small organic molecules, are easier to 
synthesize, provide greater stability and can be more easily administered in oral dosage 
forms than other known steroidal compounds. 

\ The invention will be further illustrated by reference to the following non-limiting 

Examples. 

20 
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EXAMPLE 1 

1.2.3.4-Tetrahvdro-2,2.4-triniethvl-6'phenvlquinoline (Compound 100, structure 5 of 
Scheme L where R^sDhenvH 

In a flame-dried round bottom (r.b.) flask equipped with a magnetic stir bar was dissolved 
5 K2-dihydro-2,2,4-trimethyl-6-phenylquinoline (15 mg, 60 jimol) and 10% Pd on C (10 mg) 
in anhydrous CH2CI2 (3 mL). The flask was repeatedly evacuated and filled with N2 to 
remove any residual O2 and then H2 gas was introduced. The solution was stirred at room 
temperature for 1 8 h, filtered though a Celite™ plug, and concentrated in vacuo to afford 
7.8 mg (52 %) of Compound 100 as an off white solid. Data for Compound 100: Rf = 0.71 
10 (silica gel, hexane/EtOAc, 3: 1). NMR (400 MHz, CDCI3): 7.53 (d, J = 4.0, 1 H), 7.47 
(m, 2 H), 7 J5 (m, 2 H), 6.53 (d, 7 = 4.1, 1 H), 3.71 (bs, 1 H), 2.98 (m, 1 H), 1.79 (dd, J = 
4.0, 8.0, 1 H), 1 .41 (d, y = 4.0, 3 H), L23 (d, J = 8.0, 6 H) 

EXAMPLE 2 

15 1.2-Dihvdro -2,2.4-trimethvN6>fK2-3>thiadiazol-5>vnQuino]ine (Compound lOL structure 4 
of Scheme I. where R 1=2.3 .4-thiadiazolvl) 

To a dry 250-mL r.b. flask equipped with a magnetic stirring bar and a water cooled reflux 
condenser was added 4-(l,2,3-thiadiazolyl)aniline (0.990 g, 5.59 mmol) along with a 
catalytic amount of I2 («50 mg) dissolved in acetone (HPLC grade, 70 mL). The resulting 

20 red solution was heated at reflux with constant stirring for 60 h. The reaction was followed 
by TLC (hexane/EtOAc, 3: 1 , visualized by shon wave UV, the product appearing as a bright 
blue spot). After cooling to room temperature (it), Celite™ (2.0 g) was added and the 
mixture was concentrated under reduced pressure to give a free flowing powder which was 
purified by silica gel chromatography (70 g silica gel 60, 240 mesh, hexane/EtOAc, 5: 1 ) to 

25 afford 258 mg ( 1 8%) of Compound 101 as a light yellow solid: Rf = 0.35 (hexane/ ethyl 
acetate, 3:1). Data for Compound 101: NMR (400 MHz» C6D6): 7.86 (d. 7 =2.0,1 
H), 7.70 (dd, / = 8.4, 2.1, 1 H), 7.34 (s, 1 H), 6.19 (d, J = 8.4, 1 H), 5.09 (s, 1 H). 3.29 (br 
s. 1 H), 1 .87 (d, J = 1 .2, 3 H), 1 .02 (s. 6 H). 



104 

EXAMPLE 3 

1.2-Dihvdro-? ,?, 4-trimethvl.6.n.3-oxazol-5 -vl^uinoline (Compound 102. structufe 4 of 
Scheme I. wh 'ri' R l=S-oxa2olvn 

This compound was prepared using the procedure for EXAMPLE 2 from 4-(l ,3-oxazol-5- 
5 yDaniline (460 mg. 287 mmol) to afford Compound 102 (299 mg. 1 .22 mmol, 43%) as a 
light brown solid: Rf = 0.23 (silica gei, hexane/EtOAc. 3: 1 ). Data for Compound 102: Ifl 
NMR (400MH2, C6D6): 7.40 (d, 7 = 1 .99* 1 H). 7.32 (s, 1 H), 7.26 (dd, J = 8.2, 2.0. 1 H). 
7^4 (s. 1 H), 6.10 (d, 7 = 8.4, 1 H) , 5.06 (s, IH). 3.23 (br s, 1 H), 1 .79 (d, 7 = 1.2, 3 H), 
1.00(s,6H). 

10 

EXAMPLE 4 

6>(4.S-Dichloittimidazol-l-vlVl-2-dihvdro-2. 2.4-trimethvlQuinoline (Compound 103, 
structure 4 of Scheme I. whe re R l=4.S-dichloroimidazol-l-vn 
This compound was prepared using the procedure for EXAMPLE 2 from 4-(4,5- 
1 5 dichloroimidazol- 1 -yl)aniJine ( 1 .0 g, 44 mmol) to afford Compound 103 (234 mg, 1 7%) as 
an off-white solid: Rf = 0.26 (silica gel, hexane/ethyl acetate, 3: 1 ). Data for Compound 
103: iH NMR (400 MHz. C6D6) 7.12 (s, 1 H), 6.66 (d, 7 = 2.3. 1 H), 6.44 (dd, 7 = 8.4, 
2.4, 1 H), 5.90 (d. 7 = 8.4, 1 H), 5.05 (s. 1 H), 3.20 ( br s, 1 H). 1 .66 (d. 7 = 1 .4, 3 H), 0.99 
(S.6H). 

20 

EXAMPLES 

fi.f4-Rmino. 1 -methvlpvTazol-S-vlV 1 .2 -dihvdro-2.2.4-triniethvlQuinoline (Compound 104. 
structure 4 of Scheme I. where Rls4-brom f>-1-inethvlpvra20l-3-vn 
This compound was prepared using the procedure of EXAMPLE 2 from 4-(4-bron)o- 1 - 
25 methylpyrazol-3-yl)aniline (1 .0 g. 44 mmol) to afford Compound 104 (540 mg, 41 %) as an 
off-white solid. Data for Compound 104: Rf = 0.23 (silica gel, hexane/EtOAc, 3: 1 ). 
NMR (400 MHz. C6D6) 7.64 (s, 1 H), 7.01 (d, 7 * 1.8, 1 H), 6.90 (dd, 7 = 8.0, 1.8, 1 H), 
6. 10 (d, 7 = 7.9, 1 H), 5.04 (s, 1 H), 3.37 (s, 3 H), 3.23 (br s, 1 H). 1 .75 (d. 7 « L2, 3 H), 
0:99 (s, 6 H). 
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EXAMPLE 6 

1.2-Dihvdro-2.2.4-trimethv l-6-(3-pvridvl)Quinoline fCompound 105. structure 4 of Schemp 
1. where Rl=:3-Dvridvn 

3-f4-NitroDh envl)pvridine (structure 2. where R^=3-Dv^idvn: To a solution of H2SO4 (6 
5 mL) cooled in an ice bath to OX was added 3-phenylpyridinc ( 1 .0 g, 6.4 mmol). The 

orange-red solution was vigorously stirred while HNO3 (1 mL) was slowly added dropwise 
to give a cloudy light yellow solution. After stirring at room temperature for 20 min the 
solution was carefully poured into a beaker filled , with ice (200 g). The solution was 
neutralized with 20% NaOH to give a cloudy white suspension which'was extracted with 
10 EtOAc (3 X 150 mL). The organic layers were combined, washed with brine (2 x 50 mL), 
dried (NaS04) and concentrated in vacuo to give the desired product (1.2 g, 99%) as a light 
yellow solid. Data for 3-(4-nitrophenyl)pyridine: Rf = 0.47 (silica gel, methanol/CHCIa, 
5/95); iH NMR (400 MHz, acetone-d6) 8.99 (s, 1 H), 8.67 (s. 1 H), 8.37 (d. J = 7.0. 2 H), 
8.18 (m, 1 H), 8.02 (d. J = 7.0. 2 H). 7.53 (m. 1 H). 

15 

3-(4-AminoDhenvnpvridine (structure 3. where R'sS-pvridvlV In a flame-dried r.b. flask 
cquiH)ed with a magnetic stirring bar was dissolved 3-(4-nitrophenyl)pyridine (131 mg, 
0.655 mmol) and 10% Pd on C (10 mg) in anhydrous CH2CI2 (3 mL) was added. The flask 
was repeatedly evacuated and filled with N2 to remove any residual O2, and then H2 gas 
20 was introduced. The solution was stirred at rt for 1 8 h, filtered though a Celite™ plug and 
concentrated in vacuo to give the desired amine (105 mg, 95%) as an off-white solid. Data 
for 3-(4-aminophenyl)pyridine: Rf = 0.17 (silica gel, methanol/CHCl3, 5/95); Ifl NMR 
(400 MHz. acetone-d6) 8.77 (d, J = 2.3, 1 H). 8.42 (dd, J = 6.4, 1.6. 1 H), 7.88 (m. 1 H). 
7.41 (d. J = 8.5, 2 H), 7.33 (m, 1 H), 6.78 (d, / = 8.5, 2 H), 4.86 (br s, 2 H). 

25 

L2-Dihvdro-2.2.4-trimethvl- 6-f3-pvridvl)quinoline (Compound 105. structure 4. where 
|ll=3-pyridYl): This compound was prepared using the procedure of EXAMPLE 2 from 3- 
(4-aminophenyl)pyridine (105 mg, 0.62 mmol) to afford Compound 105 (0.5 mg, 0.3%) as 
an off-white solid. Data for Compound 105; Rf = 0.44 (silica gel. hexane/EtOAc, 3:1); 
30 iH NMR (400 MHz. CDCI3) 9.13 (s. 1 H), 8.58 (d. 7 = 2^. 1 H). 7.48 (m. 1 H). 7.36 (s. 1 
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H).7.26(s. 1 H),6.96(s, 1 H).6.82(in, 1 H),6.26(d,y= 4.0. 1 H),5.12(s, 1 H). 1.80 (s.3 
H), 1.06(s,6H): 

EXAMPLE 7 

6-(4-Fluorophenvl)-1.2.-dihvdro-2.2.4-trime thvlQuinoliiie rCompound 106. stnicture inf 
Scheme 11. where R^=4-fluoroDhenvn 

6-Bromo-1.2-dihvdro-2.2. 4-trimethvlquinoline rComponnd 7)- A dry 500 mL r.b. flask 
equipped with a magnetic stir bar and a reflux condenser was charged with 4-broinoaniline 
(35.7g, 0.208 mol) and acetone (250 mL, Aldrich reagent grade). To this solution, I2 (2.637 
g, 0.05 equiv) was added turning the solution bright red. The mixture was heated to reflux 
with constant stirring for 4 days (approximately 90 hours). The reaction was monitored by 
TLC (20% ethyl acetate/methylene chloride; observed starting material and product under 
short wave UV). As judged by TLG, 50% of the starting material was consumed during the 
course of the reaction. The reaction mixture was cooled to room temperature and quenched 
with saturated Na2S203 (200 mL). The aqueous mixture was partitioned into 2 phases 
using ethyl acetate (200 mL). The organic layer was rinsed with saturated Na2S203 (3 x 75- 
1 00 mL) and brine ( 1 00 mL). The combined aqueous layers were extracted with ethyl 
acetate (100 mL). The organic layers were combined and dried over anhydK)us sodium 
sulfate. The crude daric material was purified by flash chromatography (800 mL silica, 50% 
ethyl acetate/methylene chloride) followed by recrystallization of isolated quinoline 
(hexane) yielding 8.22 g (15%) of Compound 7 (white crystals). Data for Compound 7: 
NMR (400 MHz. acetone-de) 7.06 (d. J = 2, IH), 6.99 (dd. 7 = 8. 2. IH), 6.42 (d. 7=8. 
IH). 5.36 (s, IH). 5.28 (br s, IH) 1.92 (d. 7 = 2, 3H), 1 .24 (s. 6H). 

6.Bromo- 1 -rgrr-butvloxvcarbonvl- 1 ■2^i hvdro-2.2.4-trimethvlquinoline (Compound iV. An 
oven dried 250 mL r.b. flask equipped with a magnetic stirrer and a nitrogen inlet was 
charged with Compound 7 (4.04 g, 16.0 mmol). The white crystals were dissolved in 40 mL 
THF. The clear solution was cooled to -780C with constant snning. A thermocouple was 
used to monitor the reaction temperature. n-Butyllithium (1 1.2 mL. 16.8 mmol. 1.50 M) 
was added slowly by syringe over a period of 15 min (temperature maintained between - 
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70OC and -650C) turning the reaction mixture bright yellow. The reaction was allowed to 
continue stirring at -75*>C for an additional 15 min. The reaction was wanned to O^C and 
the di-rm-butyl-dicarbonate (3.846 g, 17.62 mmol) was added in one portion. NOTE: a 
significant exotherm was observed with the addition of the dicarbonate froin O^C to 120C. 
5 The reaction was monitored by TLC as it warmed to rt (50% ethyl acetate/methylene 

chloride) (3-5 hours). The reaction mixture was quenched with 1 .0 M Na2S203 ( 1 00 mL) 
and partitioned with ethyl acetate ( 1 00 mL). The organic layer was rinsed with 1 .0 M 
Na2S203 (2 X 50 mL) and brine ( 1 0() mL). The aqueous layers were combined and back 

extracted with methylene chloride (75 mL). The organic layers were combined and dried 
1 0 (Na2S04). The crude mixture was purified by flash chromatograjrfiy (400 mL silica, 2% 
ethyl acetate/hexane) to provide Compound 8 (3.765 g. 66.7%) as an oil. Data for 
Compound 8: Ifl NMR (400 MHz, acetone-d6) 7.30 ppm (s. 1 H), 7.28 (d, 7 = 8, 1 H), 7. 1 1 
(d. y = 8, IH), 5.60 (s, IH), 2.00 (s, 3H), 1.49 (s. 9H), 1.48 (s, 6H). 

'5- Qgh«frpl Method l: biarvl coupling of an aivl hnronic acid with fi .BrDmo-t.2^ihvrirTC2 , 7 ,A. 
|pn>ethy)quinp|in? f C<?mp^und «)l A 25 mL recovery flask equipped with a magnetic stir 
bar was charged with Compound 8 (1.0 equiv) in toluene (0.1 M). 
Tetrakis(uiphenylphosphine)palladium (0.03 equiv), boronic acid (R1B(0H)2) (13 equiv, 
0. 1 M in ethanol) and potassium carbonate (2.0 equiv, 2.0 M) were added to the reaction 

20 flask sequentially under a nitrogen atmosphere. A reflux condenser was fitted to the flask 
and the cloudy reddish solution was stirred rapidly and heated to reflux for about 4 h until 
Restarting material had been completely consumed asjudged by TLC (15% ethyl 
acetate/hexane). The product mixdire was then cooled to room temperature and quenched 

with sanirated NH4CI (4-5 mL). Ethyl acetate (5 mL) was used to partition the mixture. 
25 The organic layer was rinsed with saturated NH4a (2x5 mL). The aqueous layers were 

extracted with ethyl acetateXS mL), The organic layers were combined, dried (Na2S04), 
and purified as indicated. 
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6-f4-FluorophenvlVl,2-dihvdro-2,2.4-trimethvlquinoline (Compound 106, structure 4. 
where RW-fluorophenvn: This compound was prepared according to General Method 1 
from Compound 8 ( 1 1 93 mg, 0.472 mmol) and commercially available 4- 
fluorobcnzeneboronic acid (84.1 mg» 0.601 mmol, Lancaster). The product. Compound 
5 106 (5.0 mg. <1%). was isolated and purified by reverse phase HPLC (ODS, 80% 

methanol/water, 3.0 mL/min). Data for Compound 106: NMR (400 MHz, acetone-d6) 
7.57 ppm (m, 2H). 7.27 (d, J = 2, IH), 7.20 (dd,y = 12, 2, IH), 7.13 (dd, J = 16, 8, 2H), 
6.57 (d, y = 8, IH), 5.38 (s, IH), 5.26 (br s, IH), 2.03 (d, J = 1.6, 3H), 1.28 (s, 6H). 

10 EXAMPLES 

1 ,2-Dih vdro-6-f34rifluoromethvlphenvl)-2,2.4-trimethvlquinoline ( Compound 107. 
structure 4 of Scheme II. where R^=34rifluoromethvlDhenvl) . 
This compound was prepared according to General Method 1 (EXAMPLE 7) from 
Compound 8 (100.0 mg, 0.396 mmol) and commercially available 3- 

1 5 difluoromethylbenzeneboronic acid (97.8 mg, 0.5 1 5 mmol, Lancaster). Compound 107 (2.0 
mg, <1 %) was isolated and purified by reverse phase high pressure liquid chromatograjphy 
(HPLC) (ObS, 80% methanol/water, 3.0 mUmin). Data for Compound 107: NMR 
(400 MHz, acetone-d6) 7.86 (d, J = 8, IH), 7.85 (s, IH), 7.60 (dd, J = 16, 8, IH), 7.54 (d, 
J= 8, lH),7.38(d,y= 2, IH), 7.32 (dd,y = 8,2, 1H),6.61 (d,y= 8. lH),5.40(s, IH), 

20 5.40(s, IH), 2.78 (s,3H), 1.30 (S.6H). 

EXAMPLE 9 

l,2-Dihvdro-2^,4-trimethvl-6-f4-nitrophenvl)quinoline (Compound 108, structure 4 of 
Scheme II. R^s4-nttroDhenvl) 

25 ( 1 -rgrf>Butvloxvcarbonvl- 1 .2-dihvdro-2.2.4-trimethvl>6-quinol!nvnboronic acid ( Compound 
9}: A 25 mL r.b. flask, equipped with a magnetic stirring bar, was charged with Compound 
8 (3.765 g, 1 0.67 mmol) under N2. The oil was dissolved in 1 1 mL THF (anhydrous) and 
coolcdto-78oc. rerr-Butyllithium(12.6mL,21.4mmol. 1.70M)wasadded^^^ 
over a period of 10 min (maintaining temperature below -IQPC) turning the reaction mixture 

30 from pale yellow to bright yellow. The reaction was allowed to continue at -75^C until all 
of the starting material had been consumed as judged by TLC (15% ethyl acetatc/hexane). 
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Trimethyl borate (1.22 g, 1 .33 mL, 1 1.7 mmol, 1 . 1 equiv) was added by syringe over 5-10 
minutes (temperature between -7(PC and -650C). The reaction was monitored by TLC. 
Upon completion, the product mixture was quenched with saturated NH4CI (200 mL). 
Addition of ethyl acetate (200 mL) partitioned the mixture into 2 phases. The organic phase 
5 , was washed with saturated NH4CI (100 mL) and brine (100 mL). The combined aqueous 
layers were extracted with ethyl acetate ( 1 00 mL). The organic layers were combined and 
dried (Na2S04). The cmde mixture was applied to a small column containing 200 mL 
silica and 1 5% ethyl acetate/hexane. The higher R/ impurities were eluted with 2 L ofl 0% 
ethyl acetate/hexane. The boronic acid. Compound 9, was eluted with 500 mL ethyl acetate 
10 followed by 750 mLethanoI to provide 1 .483 g (44%) of Compound 9. Data for Compound 
9: 1h NMR (400 MHz, acetone-d6) 7.73 (d, 7 = 1.2, IH), 7.66 (dd. J = 8, 1.2, IH), 7.13 
(d. y = 8, IH), 5.49 (s. IH), 2.01 (d. 7 = 1 .6. 3H), 1 .50 (s. 9H), 1 .46 (s. 6H). 

General Method 2: biarvl coupling of an arvlbromide and fl-rgrr-butvloxycarivmyl-l , ?. 
'5 dihvdro-2.2.4-trimethvl-6-Quinolinvn horonic acid (Compound 9V A 2^ ml Tw»v..,y fiocir 
equipped with a magnetic stirring bar. was charged with aryl bromide (1.0 equiv, 0. 1 M in 
toluene). Tetiakis(triphenylphosphine)palladium (0.03-0.1 equiv). Compound 9 (1.0 equiv, 
0. 1 M in ethanol) and K2CO3 (2.0 equiv, 2.0 M) were added to the reaction flask 
sequentially under a nitrogen atmosphere. A reflux condenser was fitted to the flask and the 

20 cloudy reddish solution was stirred rapidly and heated to reflux for about 4 h until the 
starting material had been completely consumed as judged by TLC (15% ethyl 
acetate/hexane). The product mixture was then cooled to room temperature and quenched 
with saturated ammonium chloride (4-5 mL). Ethyl acetate (5 mL) was used to partition the 
mixture. The oi:ganic layer was rinsed with saturated ammonium chloride (2x5 mL). The 

25 aqueous layers were back extracted with ethyl acetate (5 mL). The organic layers were 
combined, dried (Na2S04), and concentrated. A solution of the crude product in 
dichloromethane (0.1-0.3 M) was cooled to -20°C (ice/acetone) and treated with 
trifluoraacetic acid (10-40 equiv). Stirring was continued for 5-1 5 min and the reaction 
mixture was treated with excess saturated NaHC03. The product was extracted with ethyl 
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acetate (3 x). The extracts were washed with saturated NaHCOs (3 x), combined, dried 
(Na2S04), concentrated, and purified as indicated. 

1 2-Dihvdro-2.? 4.rrimethvl-6- (A-nitmphenvlV|uinnline fCompound 108. structure 4 of 
Scheme II. wh#>rp R 1 =A-nitroDhenvn: TTiis compound was prepared according to General 

5 Method 2 from Compound 9 (36.6 mg, 0. 1 1 5 mmol) and commercially available 
bromonitiobenzene (19.4 mg, 0.96 mmol. Aldrich). Compound 108 was isolated and 
purified by recrystallization from hexane to afford 94 mg (38%) of Compound 108. Data 
for Compound 108: Ifl NMR (400 MHz. CDCI3) 8.23(dd,y= 8. 1.6.2H),7.65 (dd.y = 
8.2.2H),7.33(d.Jf= 2. 1H),7.31 (dd, J« 8.2.4. 1H),6^1 (d.y= 8, 1H).5.38 (s. IH), 

10 3.94 (br s. IH). 2.06 (di y= 1.2. 3H)J .33 (S.6H). 

EXAMPLE 10 

. 6.f2.3-Dichlorophenvn-l .2-dihvdro-2.2.4-t riniethvlquinoline (Compound 109. structure 4 
of Scheme II. where Rl=2 ,^-dich!oroDhenvn 

15 This compound was prepared according to Gerieral Method 2 (EXAMPLE 9). From 

Compound 9 (68.0 mg. 0.2 1 mmol) and commercially available 2,3-dichlorobromobenzene 
(40.1 mg, 0.18 mmol. Lancaster) was obtained a crude product which was isolated and 
purified by reverse phase HPLC (ODS column. 97% methanol/waier, 3.0 mL/min) to afford 
20 mg (29%) of Compound 109. Data for Compound 109: NMR (400 MHz, CDCI3) 

20 7.39(dd,ys 8, 1.6, lH).7.19(dd,7= 16,8, 1H),7.23 (dd,y = 4, 1.6. IH). 7.11 (d. 7 = 
1.6, IH), 7.05 (dd.y= 8,1.6.1H),6.46(d,J= 8. IH). 5.34 (s, IH), 3.82 (brs. IH), 1.99 
(s,3H), 1.32(s,6H). 

EXAMPLE 11 

25 1 ^-DihvdTD-e-P-hvdmxvcaifaonvt^nitrophenY l^^ 2.4-trimethvlnuinoline (Compound 
110. stnicture 4 of Scheme V where Rl=2- hvdmxvcarfaonvl-4-nitrophenvl) 
This compound was prepared according to the General Method 2 (EXAMPLE 9). From 
Compound 9 (68.0 mg. 0.21 mmol) and methyl 2-bromo-5-nitrobenzoate (446.6 mg, 1.72 
mmol), 71 2 mg (92%) of the coupled quinolinylmethylester was obtained. A portion, 48 1 

30 mg (1.06 mmol). of this intermediate was hydrolyzed using potassium hydroxide (149 mg. 
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2.6 mmol) in refluxing 4: 1 methanol/water over a period of 3 h. The hydrolyzed product 
was isolated by extraction with ethyl acetate. The crude product was purified by SGC (200 
niL silica. 30% ethyl acctate/hexane to 50% ethyl acetate^exane) to afford 490 mg (guam) 

of N-rer/-butyloxycarbonyl-l,2-dihydro-6-{2-hydroxycarix)nyl-4-nitrophenyl).2,2,4- 
5 trimethylquinoline. N-/er/-butyloxycarbonyl-l,2-dihydro-6-(2-hydroxycarbonyl^ 
nitrophenyl)-2,2,4-trimethylquinoline (49.0 mg, 0. 11 mmol) was then treated with 
trifluoroacetic acid (0.34 mL, 4.5 mmol) to remove the /err-butyl carbonate group (1 -5 
minutes. OPQ. The quenched reaction mixture was purified by silica gel chromatography 
(SGQ (50 mL silica; 40% ethyl acetate^exane) to afford 1.2 mg (<1%) of Compound 110. 
10 Data for Compound 110: 1h NMR (400 MHz, acetone-de) 8.43 (d, J = 2.4. IH). 8.33 (dd. 

8.2.4, lH),7.72(d.7= 8. 1 H). 7.08 (d, 7 = 2, IH), 7.02 (dd. 7 = 8.2. lH).6.57(d.y 
= 8. 1H).5.62(brs. IH).5.41 (s. IH). 1.96(d. J= 2-4. 3H). 1.28 (s.6H). 



15 



EXAMPLE 12 

6-f3.4-Dichlorophenvl>.1.2-dihvriro-2.2.4-trin,PfhY lq..i noline rrnmp n..n d m. «n,rn.p . A nf 
Scheme 11 where Rl=^ 4-dichlomph<>nYl) 

This compound was prepared according to General Method 2 (EXAMPLE 9). From 
Compound 9 (78.4 mg, 0.25 mmol) and commercially available 3,4Hiichlorobromoben2ene 
(56.7 mg. 0.25 mmol. Lancaster) was obtained a crude product which was isolated and 
20 purified by preparative thin layer chromatography (PTLC) (1000 jim. 10% ethyl 

acetate/hexane) to afford 22 mg (28%) of Compound 111. Data for Compound 111: Ifi 
NMR (400 MHz. acetone-d6) 7.73 (s. IH). 7.52 (d. J = 1 .2, 2H). 7.32 (d. 7 = 2. IH). 7.26 
(dd.y= 8,2, ]H).6.57(d.J= 8. IH). 5.42 (brs. IH). 5.37 (s. 1H).2.03 (d.y ^ 1.2.3H). 
1.27 (S.6H). 

25 EXAMPLE 1^ 

4-gttty)-1.2-dihvdrb-2.2-dimethvl-6.Dhenvln.nnnli n e rComnounri 11? strucnire 13 of 
Scheme IT. where Rl=nhen vl. R2-mefhvn 

/y-rm-ButvloxvrarbonvM.2^ihvrirA-7 7 -dimethvM-hvriroxvmethvl-fi-phenvl Quinnlin>> 
fe^pture 1 1 , where R ^=pheny1)r A solution of Mterr-butyloxycarbonyl- 1 ,2-dihydro-2.2.4- 
30 trimethyl^phenyl quinoline (stmcture 10. where R'=phenyl) (310 mg. 0.888 mmol) and 
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selenium dioxide (345 mg. 3.1 1 mmol) in 17 mL of dioxane was heated to reflux for 3 h. 
The reaction mixture was quenched with 1 : 1 NaS203 ( 1 0%) / Na2HC03 ( 1 0%). extracted 
with dichloromethane, dried (MgS04), and the organic phase was concentrated in vacuo. 
Purification by flash chromatography (silica gel, hexane/ethyl acetate, 4:1) gave 212 mg of 
5 the intermediate aldehyde along with 75 mg of the desired alcohol of structure 11, where 
R^=phenyl. The aldehyde was treated with sodium borohydride in 25 nuL of methanol at 
O^C: After 1 h at 0**C, the reaction mixture was quenched with water, exu-acted with ethyl 
acetate and concentrated in vacuo to give an oil that was purified by flash chromatography 
(silica gel, hexane/ethyl acetate, 4:1) providing structure 11, where R ^ =phcnyl (240 mg, 
10 84%). iH NMR (acetone d6) 7.68 (d,7 = 9, 2H). 7.61 (d, 7 = 1.8, IH), 7.47 (dd,y = 6.2, 
1.8, IH), 7.41 (d,y = 6.4, 2H), 7.29 (m,2H), 5.80 (s,lH), 4.51 (d,y= 6.8,2H),4.12(t,y 
= 6.8,lH),1.52(brs, 15H). 

A^-/m>Butvloxvcarfaonvl-4>bromoniethv l-l,2-dihvdro>2,2-dimethvl>6>Dh ouinoline 
1 5 (strucnire 12. where RJ^phenvH! To a solution of M/err-butyloxycarbonyl- 1 ,2-dihydro-2,2- 

dimethyl-4-hydroxymethyl-6-phenyIquinoline (structure 11, where R^ = phenyl) (230 mg, 
0.630 mmol) and carbon tetrabromide (220 mg, 0.662 mmol) in 5 mL of dichloromethane at 
0**C was added triphcnylphosphine (174 mg, 0.662 mmol) in 2 mL of dichloromethane. The 
reaction mixture was allowed to warm to rt and stirred for 1 h. The mixture was 
20 concentrated in vacuo to a residue that was subjected to flash chromatography (silica gel, 
hexane/ethyl acetate, 9: 1 ) to give smicture 12, where R * =pheny I (72 mg, 27%) . Ifl NMR 
(acetone d6) 7.67 (m, 3H), 7.52 (dd, J = 8.7, 2.1. IH), 7.45 (1, 2H), 7.32 (m, 2H), 6.07 (s; 
JH), 4.60 (s, 2H). 1.55 (s, 6H), L53 (s, 9H). 

25 4-EthvM.2 -dihvdro-2.2-dimethvl-:6-Dhenvlquinoline (Compound 112. structure 13 of 
Scheme IL where R =Dhenvl. R ^methvH: To a solution of 7Vr-/e/t-butyloxycarbonyl-4- 
bromomethyl- 1 ,2-dihydro-2,2-dimethyl-6-phenylquinoline (structure 12, where R ' ^phenyl) 
(20 mg, 0.047 mmol) and copper (I) iodide (4 mg, 0.02 mmol) in 1 nJL of anhydrous etfier at 
OX was added MeMgBr (0.060 mL, 3 M in ether). After 30 min of stirring at O'^C, the 
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reaction mixture was quenched with saturated NH4CI and extracted with ethyl acetate. The 
organic layers were combined, dried (Na2S04) and concentrated in vacuo to provide an oil 
which was purified by SGC (silica gel, hexane/ethyl acetate, 9: 1 ) giving N-tert- 
butyloxycarbonyl-4-ethyI- 1 ,2-dihydro-2,2-dimethyl-6-phenylquinoline ( 1 6 mg, 91 %) . 
5 NMR (acetone-d6) 7.65 (d, J = 8.7, 2H), 7.51 (dd, J = 8.0, 1 .7, IH), 7.29 (m, 2H). 7.43 
(m, 3H). 5.56 (s, IH), 2.55 (q. J = 8.9, 2H), 1.51 (s, 6H), 1.57 (s, 9H), 1.19 (t, J = 8.9, 3H). 
To a solution of Mrcrt-buiyloxycarbonyl-4-ethy 1- 1 ,2-dihydro-2,2-diniethyl-6- 
phenylquinoline (16 mg, 0.044 mmol) in 1 mLof dichloromethane at 0°C was added 0.3 mL 
of trifluoroacetic acid. After 10 min of stining, the reaction was quenched with saturated 

10 NaHC03, and extracted with dichloromethane. The organic layers were combined, dried 
(Na2S04) and concentrated in vacuo to provide an oil that was purified by SGC (silica gel, 
hexane/ethyl acetate, 7:3) to provide 3 mg (25%) of Compound 112. Data for Compound 
112: lHNMR(acetone.d6) 7.55 (d, 7= 8.6, 2H), 7.37 (m, 3H), 7.23 (m, 2H), 6.59 (d, 7 = 
8.26, IH), 5.38 (s,lH), 3.76 (s, IH), 2.48 (q,y = 7.4,2H), 1.29(s,6H), 1.17(t,y= 7.4, 

15 . 3H). 

EXAMPLE 14 

1.2-DihvdrD-2.2-dimethvN 6-Dhenvl-4-propvlquinoline (Compound 113, structure 13 of 
Scheme IL where RJ=DhenvL R^^ethvH 

20 To a solution of N-/err-butyioxycarbonyl-4-bromomethyM ,2-dihydro-2,2-dimethyl-6- 
phenyl quinoline (smicture 12, where R^=phenyl) (20 mg, 0.047 mmol) and copper (I) 
iodide (4 mg, 0.019 mmol) in I mL of anhydrous ether at OX was added EtMgBr (0.06 mL. 
3M in ether). After 30 min of stirring at 0**C, the reaction mixture was quenched with 
saturated NH4CI and extracted with ethyl acetate. The organic layers were combined, dried 

25 (Na2S04), and concentrated in vacuo to provide an oil that was used directly in the next 
step. To the crude quinoline (20 mg, 0.053 mmol) in 1 mL of dichloromethane at 0°C was 
added 0.3 mL of trifluoroacetic acid. After 10 min of stirring, the reaction was quenched 
with aqueous saturated solution of NaHCOs and extracted with dichloromethane. The 
organic layers were combined, dried (Na2S04) and concentrated in vacuo to provide an oil 

30 that was chromatographed (silica gel, hexane/ethyl acetate, 7:3) to give Compound 113 (9 
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mg, 61 %). Data for Compound 113: NMR (acetone-d6) 7.53 (m, 2H), 7.40 (m, 3H). 
7.24 (m. 2H), 6.58 (d, J « 8.14, IH). 5.38 (s. IH), 3.76 (s, IH). 2.45 (t. J = 7.40. 2H), 1.60 
(sx. J = 7.39. 2H). 1.29 (s, 6H), 0.99 (t, J ^ 7.27. 3H). 

5 EXAMPLE 15 

6-f 2-ChloroDhenvn-l ■2-dihvdm-2.2.4-trimethvlQuinoHn e ^Compound 114. strocture 4 of 

Scheme 11. wl ]?r Rl=2^hlorophenvn ' 

This compound was prepared according to General Method 2 (EXAMPLE 9). From 
Compound 9 (48.5 mg, 0. 15 mmol) and commercially available 2-chlorobromoben2ene 
10 ( 1 7.8 mL, 0. 1 5 mmol, Uncaster) 1 5 mg (34%) of Compound 114 was isolated. Data for ^ 
Compound 114: NMR (400 MHz, acetone-d6) 7.45 (dd, 7=8, 1 .2, IH), 7.36 (dd, J = 
8. 2, IH), 7.33 (ddd. J = 16. 8, \X IH). 7.23 (ddd, / = 16, 8. 2. IH). 7.1 1 (d. 7 = 2, 1 H). 
7.03 (dd. 7 « 8. 2, IH). 6.53 (d. 7=8, IH). 5.35 (s, IH). 5.31 (br s. IH). 1 .97 (d. J = 1 .6. 
3H). 1.28(s.6H). 

15 

EXAMPLE 16 

1.2-Dihvdro-2.2.4-trimethvlindenof2;l-/lQuinoline (Compound 11 6. structure 17 of Scheme 
IV. where r1-6sH. XsCH;) 

General Method 3: 1.2-dihvdroquinoline formation from an aniline: To a diy 500-mL r.b. 

20, flask equipped with a magnetic stirring bar and a water cooled reflux condenser was added 
structure 15 along with I2 (0.05-0.2 equi v) dissolved in acetone (0. 1 -0.5 M). The resulting 
red solution was heated at reflux with constant stirring for 60 h. The reaction was followed 
by TLC (hexane^tOAc, 3: 1 . visualized by short wave UV, the product appearing as a bright 
blue spot). After cooling to room temperature, Celite™ (2.0 g) was added and the mixture 

25 was concentrated under reduced pressure to give a free flowing powder which was purified 
by flash column chromatography (70 g silica gel 60, 240 mesh, hexane/EtOAc, 5: 1 ) to 
afford a mixture of isomers of structures 16 and 17. 

1.2-Dihvdro>2.2.4>tTimethvlindenor2.l-flQuinolip e fCompound 116. stmcnire 17 of Scheme 
30 rv. where R^-6sH. X=CH9): This compound was prepared according to General Method 3 
from smicture 15 (where r1-6=H, X=CH2) (5.0 g, 27 mmol) to afford a mixture of 



BNSDOCIO- <W0 9619458A2_L> 



wo 96/19458 



115 



PCT/US9S/I6096 



Compound 115 (structure 16 of Scheme IV, where R'-6=H, X=CH2X1.64 g, 22.7%) and 
Compound 116 (336 mg, 4.65 %) in an 85:15 ratio (as detennined by >«[ NMR). Data for 
Compound 1 16: Rf= 0.57 (silica gel. hexane/EtOAc, 3:1). NMR (400 MHz, CeDe) 
7.62 (d, J = 8.0, IH). 7.45 (d, J = 8.0, IH), 7.28 (d,7 = 7.3, 1 H), 6,31 (d,y = 8.0. IH), 
5 5. 19 (s, 1 H), 3.74 (s. 2 H), 3.28 (br s, 1 H), 1 .98 (d. J = 1 .2, 3 H), 1 .08 (s, 6 H). 

EXAMPLE 17 

8-Bromo-1.2-dihvdro-2.2.4-trimethvli ndenori.2-glQuinolinerromDound 117. structure U 
of Scheme fV. where r2-4;r6=h. RS=Br: X^'CH?^ 

10 This compound was prepared according to General Method 3 (EXAMPLE 1 6) from 
struaure 15 (where R^-^, r6=h. R^=Br, X=CH2) (2.0 g. 7.7 mmol) to afford 376 mg 
(49%) of Compound 1 17 as a rose colored solid (along with Compound 127, Example 18). 
Data for Compound 11 7: Rf= 0.53 (sHica gel, hexane/EtOAc, 3:1). NMR (400 MHz, 
C6D6) 7.38 (m. 3H), 6.17 (s, IH). 5.15 (s, 1 H), 3.34 (s. 2 H), 3.27 (br s. 1 H). 1.93 (d, J 

15 =1.0,3H). 1.08(s.6H). 

EXAMPLE 18 

7-Bromo-1.2-dihvdro-2.2.4-trimethvlindenor2.1-/1qui n olinefComnound 127 structure 17 of 
Scheme IV. where rJ-4 r6=h. R^«Br X'=rH2^ 

20 This compound was prepared according to General Method 3 (EXAMPLE 1 6) from 

stracture 15 (where RI-4, r6=h, R^=Br, X=CH2) (2.0 g. 7.7 mmol) to afford a mixture of 
Compounds 117 and 127. Purification by alica gd chromatography afforded pure 117 (376 
mg. 49%) (EXAMPLE 17) and mbced fractions containing 117 and 127. Compound 127 
was purified by reverse phase HPLC (ODS column, 95% methanol/water, 3.0 mL/min). 

25 Data for Compound 127: Rf = 0.53 (silica gel, hexane/EtOAc, 3:1 ); Ifl NMR (400 MHz, 
■C6D6) 7.38 (d, J = 8.3. 1 H), 7.31 (s. 1 H), 7.29 (d, J = 8.0, 1 H), 7.19 (d. J = 8 0. 1 H), 
6.25 (d, J = 8. 1, 1 H), 5. 16 (s, 1 H). 3.52 (s. 2 H). 3.32 (br s. 1 H), 1 .91 (d. J = 1 .4, 3 H). 
1.05 (s, 6 H). 
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EXAMPLE 19 

■ I 7.njh YHrft.2 2 4-trimeth v lh«^n7Jifh1fiiranon 2.flquinolme (Compound 118. structure 16 of 
Srhi>mi> TV whe re r2-6:.H. X=0) 

This compound was prepared according to General Method 3 (EXAMPLE 1 6) from 
5 structure 15 (where K^-^H X=0) (1 .0 g, 5.5 mmol) to afford Compound 118 (264 mg, 
18.4%) as a yellow solid, and Compound 119 (936 mg, 65%) as a clear colorless oil. Data ' 
for Compound 118: Rf = 0.44 (hexane/EtOAc. 3:1); NMR (400MHz, C6D6) 7.61 (d, J 
= 6.9, IH), 7,56 (s, 1 H). 7.41 (d, 7 = 8.0, IH), 7.13 (m, 2 H), 6.38 (s. 1 H). 5.12 (s, 1 H), 
3.28 (br s, 1 H), 1 .91 (s, 3 H). 1.05 (s, 6 H). 
10 EXAMPLE 20 

12-Dihvdro-2.2 4-trimethvlben7rirb1fiiranor2 ,l-/1quinoline (Compound 119. structure 17 of 

Scheme TV. whe re r1-6=H. X=0) 

This compound was prepared accorcUng to Geno-al Method 3 (EXAMPLE 16) from 
stnicture 15 (where K^-^H, X=0) to afford Compound 118 (264 mg. 1 00 mmol, 18.4%) 

15 as a yellow solid and Compound 119 (936 mg. 3.55 mmol. 65.1%) as a clear colorless oU. 
Data for Compound 119: Rf= 0 44 (silca gel. hexane/EtOAc. 3 : 1 ); NMR (400 MHz, 
C6D6) 7.63 (dd, J =7.4. 1.5. 1 H). 7.41 (d, J = 8.2; 1 H). 7.35 (d, J - 7.3, 1 H). 7.11 (m, 
2H), 6.19 (d. J =8.4. IH), 5.11 (s. 1 H), 3.38(br s, 1 H), 2.49 (d, J = 1.2, 3 H). 1.06 (s, 6 
H). 

20 ■ 

EXAMPLE 21 

ft-Fluoro-l ^-dihvdro-? , ! 4.trimethvlindenQr2.1-/1q uinoline (Compound 120. structure 17 of 
Srheme TV. whef f ?^-^°H r6=F X'^CH?) 

This compound was prepared according to General Method 3 (EXAMPLE 1 6) from 
25 structure 15 (where r1-5=H, r6=F. X=CH2) (10 g, 5.0 mmol) to afford 248 mg (18%) of a 
mixture of Compounds 120 and 121 . Pure samples of Compounds 120 and 121 were 
obtained by preparative thin layer chronaatography (PTLC) (1000 ^un, hexane/EtOAc, 9:1). 
Data for Compound 120: Rf=0.70(hexane/EtOAc3:l); lHNMR(400MH2, C6D6) 
7.38 (d. J = 8.0, 1 H). 7.29 (d, J = 7.5, 1 H), 7.09 (dd. 7 » 8.1, 5.3, 1 H). 6.8 (dd, J = 8.6, 
30 8.6, 1 H), 6.26 (d, J = 8.0, 1 H), 5.13 (s. 1 H), 3.81 (s. 2 H), 3.32 (br s, 1 H). 1.88 (d, J = 
1.2, 3 H) 1.05(5, 6 H). 
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EXAMPLE 22 

9-Fluoro-1.2-dihvdro-2.2.4-trimethvlindenofl .2.glQuinoline rComp nnnrf T>i . stnictuiY. 1< 
of Scheme I V. where r2-5-h. r6=f, X=rH7) 

This compound was obtained as described above for Compound 120 (EXAMPLE 2 1 ). Data 
for Compound 121: Rf = 0.71 (silica gel. hexane/EtOAc, 3: 1); 1h NMR (400 MHz, 
C6D6) 7.48 (s, 1 H). 725 (d. J = 7.4, 1 H). 7.07 (dd, J = 7.8. 5.4. 1 H), 6.80 (dd. / = 8.7, 
8.7. 1 H). 6.13 (s. 1 H). 5.15 (s. 1 H). 3.63 (s. 2 H). 3.28. (br s, IH), 1.93 (d, 7 = 1 .2. 3 H) 
1.09 (S.6H). 
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EXAMPLE 23 

;.2-DihYdro-9.hvdroxvmethv|.? 2.4-triinethvlinri e nori.2-Plq.iinnline fCnmp oMnH 1??, 
Scheme V) . • ■ 

Methy) l,2.dihYdrp-2.2,4-trimethvHndenori.2.p1r,nin o |ine-9-carhoxvlpte^stnicf..r^ litnf 
Scheme IV wherr r2-5=h R6^n.r»^ v.^„^^ . ^h-, ^^^p,„„^ 

accoiding to General Procedure 1 from methyl 2.aminofluorcno.8-carboxylate to afford 872 
mg (65%) of methyl U-dihydro-2.2.4-trimethylindcno[1.2-^)quinoIine-8-carboxylate 
(structure 16 of Scheme.IV where r2-5=h. r6=C02CH3. X=CH2) as an off white solid. 
Dataformethyl U-dihydro-2.2,4-trimethylindeno[l,2-«]quinoline-9-carboxylate: 1h 
NMR (400 mHz. C6D6) 8.03 (d. J = 7.8. 1 H). 7.56 (d. J = 7.4. I H.). 7.50 (s, 1 H.), 7.20 
(dd, y = 15, 7.5, 1 H), 6.32 (s, 1 H). 5.17 (s. 1 H). 4.28 (s, 2H). 3.55 (s, 3H), 1.97 (d. J - 
1.3.3H), 1.10(s,6H). 

1.2-Dihydro-9-hydmxYlmethvl-2.2.4-trimethvlindenori ^- ^.i ^n n oline rComnonnH 177 
25 Scheme V) . In a r.b. flask equipped with a magnetic stirring bar was dissolved methyl 1 .2- 
dihydro-2.2.4-trimethylindeno[l Mquinoline-9-carboxylate (23 mg. 72. 1 nmol) in 1 0 mL 
dry THF. The solution was stirred at -78X for 10 min and DIBAl-H (1.0 M in hexanes; 
0.43 mL, 6 equiv) was slowly added. After stirring for 20 min the reaction was quenched 
with Na2SO4 l0H2O (100 mg) and the solution was wanned to rt. at which time the 
30 reaction mixture became a white gelatinous suspension. The suspension was filtered and 
washed repeatedly with EtOAc. The washings and filtrate were combined and concentrated 



. <WO 9ei945BA2_l > 



wo 96/19458 



PCT/US9S/16096 



118 

in vacuo to give 1 0 mg (49%) of Compound 122 as a white solid. Data for Compound 122: 
Rf = 0.23 (silica gel, hexane/EtOAc, 3:1). NMR (400 MHz, acetone-d6) 7 55 (d, J = 
7.4. lH),7.50(s, lH);7.26(dd.J = 15,7.5, lH);7.18(d,7= 7.4, IH); 6.73 (s. IH); 5.36 
(s,lH);5.21(s, lH); 4.72(d, J= 5.8, 2H); 4.06 (dd. J = 11.4, 5.7, IH); 3.20 (s,2H); 2.78 
5 (s,3H);1.28(s,6H). 

EXAMPLE 24 

g-Chloro-1.2-Hihvdrft-2 2.4-tritnethvlinde nori '2-glQuinoline (Compound 123. structure 16. 
Scheme IV where r2-4.r6= h rS^^CI X«CH9> 

10 2-Amino-7-chlnrofluorene rstnicture 15 Scheme IV where Ri-^.R6=H. R^=CI. X=CH?V 
Al 00 mL round-bottom flask was charged with structure 14 (where, r2-4,r6=h, r5=C1, 
X=CH2) (496 mg, 2.02 mmol) and methylene chloride (20 mL) and 10% Pd/C (0.5g) was 
added to the solution. The reaclTon vessel was flushed with nitrogen and stirred under an 
atmosphere of hydrogen overnight (-15 hours), at v^ch time the starting material was 

1 5 completely consumed as judged by TLC (50% ethyl acetate/hexane). The flask was fludied 
writh nitrogen before exponng the mixture to air. The product mixture was diluted wth etl^rl 
aceute (50 mL) and washed with brine (3x30 mL). The organic layers were combined, 

dried (Na2S04), and concentrated. The crude product, structure 15 (where r1-4,r6=H, 

r5=C1. X=CH2)(400 mg, 92%), was used in the next step without purification. 

20 

8^hloro-r.2.dihvdro-2.2.4-tri inethvlindenori 2-g1auinoline (Compound 123. structure 16. 
Seheme IV. where r2-4.r6«h rS=C1 X^CH^V This compound was prepared according 
to General Method 3 (EXAMPLE 16) fit>m structure 15 (w*ere R^-4,R^H, r5=CI, 

X=CH2X400 mg, 1 .85 mmol) and acetone (60 mL, Aldrich reagent grade) to afford 
25 Compound 123 and structure 17, where r2-4,r6=h, r5=C1. X=CH2 Purification by PTLC 
(reverse phase, 80% methanol/water) provided 1.8 mg (<1%) of Compound 123 Data for 
Compound 123: NMR: (400 MHz. acetone-d6) 7.59 (d, J = 8, IH), 7.46 (s. IH). 
7.39 (d, J = 2, IH), 7.24 (dd, J = 8, 2, IH). 6.67 (s, IH), 5.35 (s, IH). 5.26 (br s. IH). 
3.71(s. 2H). 1.98 (s, 3H). 1.24 (s. 6H). 
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EXAMPLE 2f 

. ^f)"PrP-1 . 2.dihvdr<v?2.4.TnmethYlinHenori ^.eloainnnn. rr.^ p.,,^ ^ ■ 

Scheme IV where R2-4 r6=h RS=p x=rH7) 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 2- 
amino-7-fluorofluorene (structure 15, where RM,r6=h, r5=f. X=CH2) (100 mg, 500 
Mmol) to afford 43 mg (31%) of araixture of Compound 124 and stnicture 17, where r1- 
^r6=h. r5=f, X=CH2, in a 9: 1 ratio. A small aliquot of this mixture was dissolved in 
acetone andpurified by reverse phase preparative TLC (C-18, 20 x 20 cm. 1000 ^m. MeOH 
/H20,5:l)togiveCompoundl24asabrownsolid. Data for Compound 124: Rf=059 
(silcageI. hexane/EtOAc,3:I). Ifl NMR (400 MHz. C6D6) 7.43 (s, l H), 7 24 (m 1 H) 
6.96 (m, 2 H), 6.21 (s. 1 H), 5. 18 (s. 1 H), 3.38 (s. 2 H). 1.96 (s, 3 H), 1.1 1 (s 6 H) 



EXAMPLE ?A 

8-Ac^|.l 2.rtihydro-? . 2.4.;rimethYlinrin,on '>..ln..ino.;n>Vr»^r ^..,d 

15 gchemelV where r2-4 r6=h R5<:nrH^ y=^u^ ^ 

In a r.b. flask equipped with a magnetic stir bar was dissolved Compound 1 15 (EXAMPLE 
16) (54 mg. 0.021 mmol) in CH2CI2 (3 mL). To this solution was added freshly distilled 
acetyl chloride (20 ^L, 1.3 equiv). The reaction mixture was stirred for 10 min. and AICI3 
(*30 mg) was added. The reaction was followed by TLC (hexane/EtOAc, 3:1. visualized by 

20 shonwaveUV). After 30 min. the black solution was quenched with H2O (10 mL) stirred 
for 2 h. then extracted with EtOAc (2 x 20 mL). washed with brine (2 x 20 mL). dried 
(Na2S04). and concentrated on Celite™. Purification by flash column chromotography (20 
g sihca gd 60. 240 mesh, hexane/EtOAc. 5:1) provided 3.7 mg (6%) of Compound 125 as a 
bghtyeUowsoKd. Data for Compound 125: Rf= 0.59 (sUca gel. hexane/EtOAc 3 1) Ifl 

25 NMR.(400MHz.C6D6) 8.06 (,1 H). 7.94 (d, 7 - 8.0. , H). 7.53 (s. 1 H). 7 46 (d 7 = 

8.0.1H).6.22(s.lH),5.16(s.lH).3.50(s.2H).2.28(s.3H),1.94(d.y= 14 3H) 
1.10(s.6H). ' 
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EXAMPLE 27 

6-Fluoro-1.2-dihvdro-2^.4-trimethvlindenofl.2-g1quinoline (Compound 126. structure 16. 
Scheme IV. where r2.r4-6-h. r3=f. X=CH9) 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 2- 
5 amino-S-fluorofluorene (structure 15, where r2,r4-6-.h, r3=F, X=CH2) (360 mg. 1 .72 
mmol) to afford 125 mg (26%) of Compound 126 as a light brown solid. Data for 
Compound 126: Rf » 0.63 (silca gel, hexane/EtOAc, 3: 1 ); NMR (400 MHz, acetone- 
d6): 7J5 (s, 1 H). 7.25 (d, 7 * 7J. 1 H), 7.12 (m. 1 H). 7.02 (d, J 10. 10, 1 H) 6,73 (s, 1 
H), 5.39 (s, IH), 3.8 1 (s, 2 H) 2.87 (s, 3 H). 1 .28 (s. 6 H). 

10 

EXAMPLE 28 

1.2-Dihvdro-2.2.4-trimethvl-7-nitroindenor2.1-flquinoline (Compound 128. structure 17. . 
Scheme IV. where R>-4.r6=h. R^sNO?. XsCH?) 

This compound was prepared according to General Method 3 (EXAMPLE 1 6) from 2- 
1 5 amino-7-nitrofluorene ( 1 00 mg, 0.44 mmol) to afford 2 mg (2%) of Compound 128 as a red 
solid. Data for Compound 128: Rf = 0.46 (silica gel. 25% EtOAc: hexane); NMR (400 
MHz, acetone-d6) 8^ (s, 1 H), 8.19 (d, J - 7.8, 1 H), 7.80 (d, 7 = 7.7, 1 H), 7.65 (s, I 
H), 6.77 (s, 1 H), 5.70 (br s, 1 H), 5.45 (s, 1 H), 3.88 (s, 2 H). 2. 1 0 (s. 3 H), 1 .3 1 (s, 6 H). 

20 EXAMPLE 29 

1.2-Dihvdro-2.2.4-trimethvl-8-nitroindenof 1.2-g1quinoline (Compound 129. structure 16. 
Scheme IV. where r2-4.r6=h. r 5=N02. X=CH2) 

This compound was prepared according to General Method I from 2-amino-7-nitrofluorene 
(100 mg, 0.44 mmol) to afford 1.0 mg (<1%) of ConqxMind 129 as a red solid. Data for 
25 Con^und 129: Rf = 0.46 (silica gel, 25% EtOAc: hexane); NMR (400 MHz, acetone- 
d6) 8.30 (s. 1 H), 8. 1 9 (d, J = 8.0. 1 H), 7.78 (d, J - 7.7, 1 H), 7.59 (d, 7 = 7.8, 1 H), 6.70 
(d, J - 7.8. 1 H). 5.70 (br s, 1 H). 5.43 (s. 1 H), 4.26 (s, 2 H), 2.30 (s, 3 H), 1 .3 1 (s, 6 H). 



BNSDOCID: <WO 9619468A2_L> 



W 96/19458 



PCT/US$S/16096 



121 



10 



20 



EXAMPLE 30 

6,9-Dinuoro-l,2-dihYdro-2.2,4-,rinirthv1indenori 7..1qnin»Hne rrnmpn..nW jru. 
16. Scheme IV. where r2 i^4-5-h. r3 r6-f. X=rH7) 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 2- 
amino-5.8-difluoronuorene (stnicture 15, where R2.r4.5=h. R3;r6sF, X=CH2) (460 mg 
2.03 iranol) to afford 94 mg ( 1 5%) of Compound 130 as a light brown solid. Data for 
Compound 130: Rf = 0.56 (silica gel. hexane/EtOAc, 3: 1); Ifl NMR (400 MHz, CeDe) 
7.92 (s. 1 H), 6.68 (ddd. J = 9.1 , 6.3. 3.6. 1 H). 6.49 (ddd. J = 8.5. 6.0. 3.5, 1 H). 6.07 (s. 1 
H), 5.09 (s. 1 H). 3.55 (s. 2 H). 1 .88 (d. y = 1 . J , l H), 1 .06 (s. 6 H). 



EXAMPLE 31 

7-Fluoro-1.2-dihYdro-? ? 4-trimethvl-l l-(thiomrthvnindennf2 1-/lq ..inn , i ne rrnm p»„^H 
131, structure 17 of Schem*. TV, where. HU^rU^, R2-4. r6=h. r5^K y=r^7) 

This compound was prepared according to C5eneral Method 3 (EXAMPLE 16)from2- 
15 amino-7-fluoro.3-methylthioflu6rene (structure 15, where RI=SCH3, RH r6sH, r5=F) 
(250 mg. 1.17 mmol) to afford 29 mg (7.5%) of Compound 131 (28.6 mg. 81 MmoK 7.5%) 
as a white solid. Data for compound 131: Rf = 0.55 (silica gel. hexane/EtOAc, 3: 1 )M 
NMR (400 mHz. CeDfi) 7.78 (s. 1 H). 7.19 (m. 1 H). 6.90 (s. 1 H.). 6.88 (s. IH), 5.44 (s, I 
H), 5.22 (s,lH), 3.54 (S.2H). 2.05 (S.3H). 1.92 (d.y= 1.2. 3 H). 1.68 (s, 6 H). 



25 



30 



EXAMPLE 32 

5.8-Dif1uoro.|?-dihYdro-10-hvdrx>xv-?..2:4-rrinv.,hyi|p H,„. fl.2..inn;nnHnwr.^ ^^ 
132. Schcnw' VTf ) 

3.2-Difluoro-?-hip|icpic »>gid (romnound 23, Srtu>m, vpy \ fjame-dried 50 mL r.b. flask 
fitted with an air-cooled condenser containing methyl 2-bromo.5.fluorobcn2oate 
(Compound 21. Scheme VH) (4.00 g. 17.16 mmol) and 2-iodofluorobenzene (Compound 
22. Scheme VH) (19.05 g. 85.82 mmol, S.OOequiv) was heated to 176»C, at which time 
unactivated copper powder (15.0 g. 236 mmol. 1 3.8 equiv) was added portion-wise over 40 
min as the temperature was gradually raised to 190°C. After an additional 40 min at 190°C. 
the mixture was allowed to cool to rt and was filtered through a bed of CeliteTM on a fritted- 
glass funnel, rinsing with 250 mL ethyl acetate. Concentration under reduced pressure 
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affonted » oil which was shown b, >H NMR to b. cmpos^ of the desired Uli™»n 
hete^KCOupling produc. along with some 2.Mfluorobiphe>>yl. «.d a sn«ll amount of 
uncoupted n«hyl l-bromo-S-tluorabenzoae. This cmd. product mixture was then 
dissolved in 60 nU. THF. and the ester was h,d.»ly»d by ..ea.n«m with a large excess of 
,0% aqueous NaOH a. reflux. After 24 h. thin layer chromatography (TLO «..lys.s 
indicated complete consumption of suning material, and the cn.de reaction mixt»« was 

neutrali^d to pH 4 with 1 H aqueous HCl. "nte reaction mixture was then extracted wtth 
ethyl acetate (150 mU. and the orgatic phase was washed with brine (50 mU. drKd 

(Na2S04), MKi concentrated. Purificadon by silica gel Chromatography (sihca gel, 

hexanes/ethyl acetate, gradiem elation) afforded 2.64 g (62*) of Compound 23 as a 
colorless, oily solid. Data for 23: iH NMR (400 MIfeCDClJ) 7.76 (dd. ; = 9.1,Z2, - 
,H), 7.32 (m, 3H), 7.26(ddd.J= 9i, 7.8, 1.8, lH),7,18(ddd,y= 8.1.7.4,0.9. 1H),7,06 

(dd,y= 9J.8.8.1H). 

, < y.:n.. ^,.^., r-TT^-a» s^h^Vll^: To a flame-dried lOOmLflaslc 
containing 3,2 .difluoro-2.biphenic acid (Compound 23, Sch«n. VH) (2.00 g, 8.54 mmol) 
in 12 mL t«o»ne was added SOCIj (1 .25 mL, 17. 1 mmol, 2.00 equiv) ami the mixture was 
hea.edto,enuxfor9Qmit,. TTte excess S0C12 and ben«ne were ,emov«l by distillation at 
ambiem pt««u.e. Benzene (6 nlL) andCHzOz (5 mL) we« then sequentially added and 
n,moved by disUlMon. Anhydrous CH2CI2 (30 mL) was added and the mixture was 
cooled to .78-C. Trifluotoacenc acid (0.76 mL. 8.54 mmol, 1 .00 equiv) was then add«i and 
the mixture was allowed to warm .0 n ov«night Tlte teaction mixmte was poured mto 100 
mL ice-water, tinsing with 50 mL CHiClz. The layers were sepatated and the aqueous 
phase was ex.,act«l with «. addiUonal 100 mL CH2CI2 ■ The combined organic extn«»s 
wete washed successively with safd aqueous NaHC03. w.t«. and brine, dried (Na2S04). 
and concemrated under reduced pressure to give 1 .85 g (qu».ti.ative) of Compound 24 as a 
pale yellow solid. Rec.ystalliz.tion (ed^nol) .ffo«W Compound 24 as feathery pale 
yellow needles (mp 149-150X.lt,e«nempl47.5-CINamicunge.d.. "Derivatives of 
Fluo^neXX, Huotofluorenes, V, New Dinuoro-2-acetamidono«oes for the Smdy of 
30 Carcinogenic Mechanisms". /. Mei Own. 1965, 8, 551-554.)). 



25 were 
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4,7.Difluoro-2-nitronuorenone (Compound S cheme VflV 2,5-Dinuoronuorenone 
(Compound 24, Scheme VII) (0.200 g. 0.925 mmol) was added portion-wise to 0.40 mL 
fuming nitric acid at 0°C in a 5 mL round-bottomed flask. The ice bath was removed and 
the reaction mixture was gently heated to 50°C for 2 min with a water bath. The reaction 
mixture was then cooled to rt before the addition of 3.5 mL ice-water. The precipitated 
product was collected by vacuum filtration, yielding 232 mg (96%) of Compound 25 as a 
bright yellow solid (mp 207»C, literature mp 207-208»C [H.]). which was carried on to the 
next step without further purification. 



10 



2-Amino-4.7-difluorofluorien one (Compound 132. Schema VTI)- 4,7-Difluoro-2- 

nitrofluorenone (Compound 25. Scheme VU) (1.00 g, 3.83 mmol) was dissolved in 175 mL 
ethyl acetate and 10% palladium on carbon was added (10 mol%). The mixture was stirred 
under an atmosphere of hydrogen gas maintained by a balloon for 1 05 min. and was then 
filtered to remove the catalyst, rinsing with ah additional 150 mL ethyl acetate. Removal of 
15 the solvent under diminished pressure yielded 885 mg (quantitative) of Compound 132 as a 
dark purple-red solid (mp 236«C. literature mp 234-235»C [W-l). Data for Compound 132: 
1HNMR(400MH2,CDCI3) 7.46 (dd. 7= 8.1.4.5. IH). 7.29 (d.y = 1.5, IH). 7.1 1 (dd.y 
= 8.5. 6.0, IH). 6.79 (d. 7 = 1 .9, IH). 6.42 dd. J = 10.9. 1 .9. IH), 3.99 (br s. 2H). 

Si8-D'fi"oro-l ,?-dihvdro-2,2,4-trimethvl-in.n«mnH e nof 1.2.plouinnl?ne (stmctur^ 1Q nf 
gcheme VI, whrrr r2, r5=f. r3.4 r6=h, X==r=nv n,is compound was prepared 
according to General Method 3 (EXAMPLE 16) from Compound 132 (1.0 g. 4.6 mmol) to 
afford 5.8-difluoro-1.2-dihydro-2.2.4-trimethyl-10.oxoindeno[1.2-g]quinoline (structure 19 
of Scheme VI. where r2. r5=f. r3^, r6=h). Data for 5,8-difluoro-I.2-dihydrx>-2.2.4. 
25 trimethyl-10-oxoindeno[1.2-^]quinoline: Rf =0.49(silca gel. hexane/EtOAc, 3:i), Ir 

NMR (400 MHz, acctone-d6) 7.50 (dd, 7 = 8.1, 4.6, 1 H). 7.27 (m, 2 H), 6.73 (s, 1 H). 6.03 
(brs. 1 H).5.47(s. 1 H), 2.16 (dd.7= 7.1. 1.5.3H). 1.29 (s.6H). 

General Method 4- Reduction of a fjuorenone fstn tcture 19 nf Scheme VI) to a lO-hydmYv. 
^® 2.2.4-trimethY|indenori.2-HQuinoline fstmctiim w of Schwin. VTV To a flame dried 25- 
inL r.b. flask equipped with a magnetic stir bar was added stnicture 19 dissolved in 
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anhydrous CH2a2 (0.05-0. 1 M). The resulting puiple solution was cooled to -78*»C and to 
, it was added DffiAl-H ( 1 .0 M in hexane. 3-4 equiv) under a blanket of N2. The resulting 

light yellow solution was stiired at -78X for 30 min and to it was then added an excess of 

NaS04- 10 H2O { 1 0-20 equiv). The resulting suspension was wanned to rt during which 
5 time the solution became a tiiick white gel. After stirring for 45 min. the gel was partially 

dissolved with EtOAc, filtered, and washed repeatedly with EtOAc. The ethyl acetate 

washes and filtrate were combined and concentrated under reduced pressure to afford 
structure 20. 

'® 53-Difluoro-1.2-dihvdro-10-hvdmxvl.2.2.4-trim^thv| i ndenori.2-c>lqtimolinefrom| v.^ 
132, Scheme W]}): Compound 132 was prepared according to General Method 4 ftom 
stnicturel? (whereR2ji5=F,R3-4,R6=H)(46mg.0.15mmol)andbroAl-H(1.0Min 
hexane. 0.5 mL. 3.2 equiv) to afford 29 mg (62%) of Compound 132 as an off-white solid. 
Data for Compound 132: Rf= 0.10 (hexane/EtOAc, 3:1); IflNMR (400 MHz. acetone-de) 

15 7.54 (dd, J = 8.3. 5.0. 1 H). 7.24 (dd. J = 8.6. 2.3. 1 H). 7.06 (ddd. 7 = 1 1.3, 9.3. 2.5. 1 H). 
6.68 (s, 1 H). 5.63 (br s. 1 H), 5,44 (d. J = 7.9. 1 H), 5.34 (s. 1 H), 4.79 (d. J = 8.0. 1 H). 
2.16 (dd. y = 6.7. U. 3 H). 1.27 (s 3H), 1.25 (s; 3H). 

EXAMPLE 33 

7i9-Difluoro.],2-dihvdro-2.2.4-rrimethvl.in.nxnjnriP n ori.2-PlauinnHnP(Comno»ndi:^^ 
structure 19. Scheme VI. when. r 2-3.r5^h 1?4 ^ p6=f ^ y^n) 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 2- 

amino-6.8-difluoro-9-fluorenone (750 mg. 3.2 mmol) to affoixl 29 mg (2.9%) of Compound 
135 as a bright purple solid. Data for Compound 135: Rf = 0.57 (silica gel, hexane/EtOAc, 
25 3:1). lHNMR(400MHz,acetone-d6) 7.46(s, 1 H). 7.22 (dd. 7 = 8.5. 1.9. 1 H).6.76(s. 1 
H). 6.68 (ddd. J = 9.6. 5.8, 2.3. 1 H). 5.89 (br s. 1 H). 5.52 (s. 1 H). 2.06 (s. 3 H). 1 .30 (s. 6 
H). 
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EXAMPLE 34 

7.9-Difluoro- 1 .2-dihvdro- 1 0-hvdroxv-2.2.4-trimethvli ndenor 1 ■2-Plqninoline f rnmp nnnrf 
133. stnicture 20. Scheme T V. where r2-3.r5-h. r4.r6=f. XsCHOH) 
In a 25 mL r.b. flask equipped with a magnetic stirring bar was dissolved Compound 135 
5 (EXAMPLE 33) (10 mg. 32 pmol) in 6 mL anhydrous CH2CI2. The solution was cooled, tc 
-78°C and then DIBALH (0.5 mL, 1.0 M in hexanes) was added. The solution was stirred 
for 30 min, and then Na2SO4 l0H2O (150 mg) was added. Upon warming to rt, the 
suspension congealed to a viscous white gel which was washed with ethyl acetate (4 x 30 
mL) and concentrated to afford 9.3 mg (92%) of Compound 133 as an off-white solid. 
10 Data for Compound 133: 1h NMR (400 MHz, C6D6) 7.40 (s. 1 H). 7.09 (dd, J = 8.7. 2.1, 
1 H), 6.84 (s. 1 H). 6.55 (ddd. 7=10, 5.7, 2.0. 1 H). 5.65 (s. 1 H). 5.31 (s, 1 H). 4.54 (d. J 
= 8.5,lH).2.00(d.y= 1.0,3H).1.28(s.3H).1.26(s.3H). 

EXAMPLE 3S 

*5 7.>Q'WflMPft>-1.2-Kiihvdro-2.2.4-trimethvl.5-nY n indenor21-flq.iinolinerrnmpn..n 
structure 17 of Scheme TV wh>.r e r2. r5^f. r1 r2-4. r6=h. 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 2- 
amino-4,7-difhJoro-9-fluorenone (Compound 132, Scheme VII) (1.0 g,4.6 mmol) to afford 
22 mg ( 1 .6%) of Compound 134 as a purple solid. Data for Compound 134: Rf = 048 
20 (silica gel. hexane/EtOAc. 3:1); Ifl NMR (400 MHz, acetone-d6) 7.47 (m, 1 H), 7.24 (m, 2 
H),6.52(d,y= ll.lH),6:i2(brs,lH),5.66(s,lH),2.25(d.7= 1.5,3 H), 1.27 (s, 6 H). 

EXAMPLE 3fi 

8-Fluon>-1.2-dihvdro-2.2.4-trimethvl-10-nit oindenori ■2.p1nuinoHne (Compound 137. 

25 structure 16 of Scheme TV. where r2-4. R6aH. r5sF. X=r=n^ 

To a dry 250-mL r.b. flask equipped with a magnetic stir bar and a water-cooled condenser 
was added 2-amino-7-fluorofluorenone (5.00 g, 23.5 mmol), along with iodine (- 15 mg) 
and mesityl oxide (20 mL, 0. 175 mol). The resulting red soluUon was heated at reflux with 
constant stirring for 2 days. The reaction was followed by TLC (20% ethyl acetate/hexane). 

30 After cooling to rt, the crude product mixture was concentrated and purified by silica gel 
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chromatography (400 mL silica, hexane) which afforded an impure sample of Compound 
137. Repuriflcation by silica gel chromatography (hexanes) afforded 64 mg (1 %) of 
Compound 137. Data for Compound 137: NMR (400 MHz, acetone-d6) 7.53 (m, 
IH), 7.36 (s, IH), 7.21 (dd, J = 10, 8. IH). 7.16 (dd, J = 10. 8. IH), 6.78 (s. IH), 5.66 (br s, 
5 1H),5.51 (s,lH), 2.04 (S.3H), 1.29 (S.6H). 

EXAMPLE 37 

8-Fluoro-].2-dihvdro-10-hvdroxv-2.2.4-trimethvlindenofl.2-g1quinoline (Compound 136. 
structure 16 of Scheme IV. where r2-4. r6=h. rS=F. X=CH0H) 

10 This compound was prepared according to General Method 4 (EXAMPLE 34) from 

Compound 137 (18.2 mg, 0.05 mmol) and DIBALH (1.0 M in hexanes, 0.2 mL) to afford, 
after purification by FTLC ( 1000 ^m silica. 19/1 hexane/EA) 0.9 mg (5%) of Compound 
136 as a white solid. Data for Compound 136: ^HNMR (400 MHz, acetone-d6) 7.52 (m, 
lH),7.37(s, 1H.).7.21 (dd. 7 « 8,2.4, IH). 7.02 (ddd,ys 16.8,2.4, IH), 6,77 (s. IH), 

15 5.38 (d, J =12, IH), 5.37 (s. IH.). 5.31 (br s, IH), 4.59 (d, J s 8,.1H), 2.03 (d, J =1.2, 3H), 
1.28 (s,3H), 1.26 (s,3H). 

EXAMPLE 38 

7-Fluoro- 1 .2-dlhvdro-2.2.4-trimethvl-8-nitroindenof 1 .2-glquinoline (Compound 138. 
20 structure 16. Scheme IV. where r2-3.r6=h. r4=F. r5- nO?. X=CH2> 

This compound was prepared according to General Method 3 (EXAMPLE 1 6) from 2- 

> ' - '■ 

amino-6-fluoro-7-nitrofluorene ( 1 .00 g. 4.00 mmol) to afford 98 nig (8%) of Compound 138 
as a bright purple solid. Data for Compound 138: Rf = 0.23 (silica gel, hexane/EtOAc, 
3:1 ); 1h NMR (400 MHz, acetone-d6) 8.13 (d, J = 8.3. 1 H), 7.66 (d, 7 = 12, 1 H), 6.64 
25 (s, 1 H), 5.47 (s. 1 H), 3.85 (s, 2 H), 2.77 (d, J = 1.0, 3 H). 1 .36 (s. 6 H). 
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EXAMPLE 39 

. 5-Chloro-l .2-dihvdro-1Q-hvdroxv-2.2. 4-trimethvHndenori .2-g1quinoline f Compound 139. 
structure 20. Scheme VI. where R^sCl. r3-6sH. X=CHQHV 

A solution of 2-ainino-4-chloro-9-nuorenol (300 mg, 1 .30 mmol), I2 (- 1 mg) and acetone 
5 (20 mL) was heated in a sealed tube at 1 00°C for 1 6 h. To the copied reaction mixture was 
added Celite™ (0.5 g), and the slurry was concentrated m vacuo to afford a free-flowing 
powder which was purified by SGC (230-400 mesh, 2.5 x 1 5 cm) using a 1 0- 1 00% 
EtOAc:hexane gradient to afford 2.6 mg (1%) of Compound 139 as a white solid. Data for 
Compound 139: Rf = 0.14 (silica gel, 25% EtOAc:hexane); 'H NMR (400 MHz. acetone- 
10 d6) 8.18(d,y= 7.7.1H).7.78(t.J = 7.9, lH),7.52(d.y= 7.8. 1 H), 7.19 (1.7 = 7.8. 1 
H), 6.90 (s, 1 H). 5.70 (br s. 1 H). 5.50 (s. 1 H), 5.40 (s. 1 H). 4.59 (d, J = 8.5, 1 H). 2.35 (s, 
3 H). 1.32 (s, 3 H) and 1.21 (s. 3 H). 

EXAMPLE 40 

^5 e-Flwrp-l .2-dihvdro.2.2.4-trimethvUtQ.oxoinri e nof 1.2.g1quinnline ^Compound 140 
structure 19. S cheme VI where r2.r4-6-h. r3sF. XsTOV 

This compound was prepared from 5-fluoro-2-nitrofluorenone (1 .0 g, 4. 1 mmol) in two 
steps in the manner previously described for Compound 123 (EXAMPLE 24), affording 
0.74 g (6 1 %) of Compound 140 as a dark purple solid. Data for Compound 140: NMR 
20 (400 MHz, CDCI3) 7.33 (s. IH). 7.26 (m, 3H). 6.75 (s, IH), 5.45 (s. IH), 3.96 (br s. IH), 
2.05 (d, y = 1 .5, 3 H), 1 .3 1 (s, 6H). 

EXAMPLE 41 

6-Fluoro- 1 .2-dihvdro- 1 0-hvdroxv-2.2.4. trimethvlindenor 1 .2.Plquinoline f Compound 141 

25 structure 20 . Scheme VI. where r2.r4-6-h. r3=F. X=rHOm 

This compound was prepared by General Method 4 from Compound 140 (0.30 g, 1 .0 mmol) 
to afford 0.25 g (84%) of Compound 141 as a pale reddish-purple solid. Data for 
Compound 141: Ir NMR (400 MHz, CDCI3) 7.49 (s, IH), 7.32 (d. J = 7.3. 1 H), 7.12 (dt, 
J = 7.8, 4.8. 1 H), 7.00 (dd. J = 9.8, 8.3. 1 H). 6.71 (s, IH), 5.47 (s, IH), 5.37 (d, 7 = 1,2, 1 

30 H), 3.88 (br s, IH), 2.06 (d. 7 = 1 .2, 3 H). 1.31 (s. 3 H). 1.30 (s. 3 H). 
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EXAMPLE 42 

5.8-Difluor6- 1 ■2-dihvdro- 2.2.4-trimethvl- 1 0-(trinuoroacetoxvMnflenor 1 .2-Plqiiinnlin^ 
(Compound 14 2. strucnire 16. Scheme IV. where r2 r5-f. r3.r4 Re-H. XgCHOCO(-F^ ) 
To a flame-dried 25 mL r.b. flask containing 5.8-djfluoro- l^-dihydro-10-hydroxy-2^,4- 
5 trimeihylindenoIU-gJquinoline, Compound 132, EXAMPLE 32, (15.0 mg. 0.048 mmol) in 
2 mL dichloromethane at O^C was added trifluoroacetic anhydride (10 mL, 0.071 mmol, \.is 
equiv) and 4-A/:W-dimethylarainopyridine (18.0 mg, 0. 147 mmol, 3.0 equiv), and the 
mixture was allowed to stir for 10 min. The reaction mixture was then transferred to a 
sepatatory funnel with ethyl acetate (20 mL), pH 7 potassium phosphate buffer ( 1 0 mL) was 

1 0 added and the layers were separated. The organic phase was dried (Na2S04) and 

concentrated under diminished pressure. Puriflcation by fla^ column chromatography 
(silica gel. hexanes/ethyl acetate, gradient eluUon) afforded 14.1 mg (76%) of Compound 
142 as a light yellow oily solid. Date for Compound 142: NMR (400 MHz, CDCI3) 
7.59 (dd, J = 8.4, 5.0, IH). 7.15 (dd, J = 8.2, 2.4, IH). 7.09 (dt, J = 8.8, 2.5, IH). 6.64 (s, 

15 lH),6.47(s,lH),2.19(dd,y = 6.7,-1.2,3H),1.29(s,3H),1.28(s.3H). 

EXAMPLE 43 

6-(3.5-DifluoroDhenvlV1 2.3.4-tetrahvdr o-2.2.4-triinethvlouinoline (Compound 143 
strucnire 5 of Scheme 1 where R^=3.5-difluo^ophenvl)• 

20 A dry 1 0 mL r.b. flask was charged with Compound 147 (EXAMPLE 47) ( 1 7.4 mg, 0.06 
mmc^) and 0.3 mL ethyl acetete. To this solution was added 10% Pd/C (20 mg). The 
reaction mixture was stirred under an atmosphere of hydrogen for 1 h. The reaction was 
purged with nitrogen until all of the hydrogen had been removed from the flask. The 
product mixture was filtered through a plug of cotton and Celite™ to remove the solids. 

25. rinsed with ethyl acetete (50 mL) and concentrated. The cmde material was purified by 
HPLC (reverse phase. ODS semi-preparatory column, 85% methanol/water. 3.0 mL/min). 
The major peak was isolated and identified as Compound 143 (3.5 mg, 20%) by NMR. 
Date for Compound 143: Ifl NMR (400 MHz, methanol-d4) 7.38 (d, J = 2.3, IH); 7.20 
(dd. y = 8.5. 1.6, IH); 7.09 (m, 2H); 6.72 (m, IH); 6.56 (d. J = 8.2, IH); 2.96 (m, IH); 1.79 

30 (dd. y = 12.9, 5.8. IH); 1.39 (m, 4H); 1.24 (s, 3H); 1.17 (s, 3H). 



BNSDOCID: <WO 961945eA2_l_> 



wo 96/19458 



PCTAJS9S/16096 



129 

EXAMPLE 44 

1.2-Dihvdro-2.2.4-trimethvlindolof3 .2-glQuinoHne CCompound 144. structure 16 of Sfh«.mp 
IV. where Rl -6-H. X=NH^ 

5 2- Aminoca rbazole (structure IS of Scheme IV. where R*-6=H. X=NHV - 2-Nitrocarba2ole 
[Mendenhall, G. D.; Smith, P. A. S. Org. Syn. Coll. Vol. 5 1973, 829, the disclosure of 
which is herein incoiporated by reference] (strocture 14 of Scheme IV, where R'-6=rH, 
X=NH) (1 .0 g. 4.7 mmol) in 50 mL of ethyl acetote was hydrogenated over 10% Pd/C (50 
mg) iinder an atmosphere of hydrogen for 1.5 h at rt giving, after filtration through Ceiite™, 
10 840 mg (100%) of 2-aminocarba2ole. Data for 2-aminocarbazole: 1 H NMR (400 MHz, 
CDCI3) 7.94 (d.y = 9.0. IH). 7.83 (d,y= 8.0, IH), 7.80(brs. IH). 7.35 (m, 2H). 7.15 (dd, 
J = 8.2. IH). 6.67 (d. y = 1.8. IH), 6.58 (dd, J = 9.0. 1.8, IH), 3.73 (br s, 2H). 

1.2-Dihvdro-2.2.4~irimei hvlindolor3.2-glQuinoline fComiX)und 144. structure 16 of Scheme 
' 5 IV. where R >'6=H. X=NHV A solution of 2-aminocarbazole (structure 15 of Scheme IV. 
where r1-6=H. X=NH) (840 mg, 4.7 mmol) in 10 mL of acetone and one crystal (10 mg) of 
iodine was heated at 100°C for 14 h in a sealed tabe. The acetone was removed in vacuo to 
afford a dark oil which was purified by silica gel chromatography (silica gel, hexane/ethyl 
acetate, 8:2) to afford 738 mg of Compound 144 and 1 2 1 mg of 1 ,2-dihydro-2,2.4- 
trimethylindolo[2,3-/lquinoHne (structure 17 of Scheme IV, where r1-6=H, X=NH) (71% 
combined yield). Data for Compound 144: NMR (400 MHz, CDCI3) 7.90 (d. J = 8.0, 
IH); 7.80 (br s, IH). 7.66 (br s, IH), 7.23 (br s. 2H), 7.12 (m, IH). 6.30 (br s, IH), 5.32 (br 
s, IH). 3.75 (br s, IH), 2.13 (s, 3H), 1.39 (s, IH). 

EXAMPLE 4S 

5-Ethvl-1.2-dihvrirn .2.2.4-trimethvlindolor2.3.nQuinoline (Compound 145. stmcnire 29 of 
Scheme VIII where r1-6=H. R7=Et) 

To a suspension of sodium hydride (60% in mineral oil, 16 mg. 0.405 mmol) in 1 mL of 
THF at 0'*C was slowly added l,2-dihydro-2,2.4-trimethylindolo[2.3-y] quinoline (structure 
28 of Scheme VIII, where r1-6=H) (30 mg, 0.1 16 mmol) in 1 mL of THF and the resulting 
mixmre was stirred at O^C for 30 minutes. lodoethane (9.3 mL, 0.1 16 mmol) was added 
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dropwise via a niicrosyringe and the reaction mixture was brought to it and stirred for 1 6 h. 
The reaction was quenched with I mL of water and extracted with 1 0 mL of ethyl acetate. 
The organic phase was dried (Na2S04) and concentrated in vacuo to a residue that was 
purified by flash chromatography (silica gel, hexane/ethyl acetate, 9:1) which gave 27 mg 
5 (8 1 %) of Compound 145. Pata for Compound 145: NMR (400 MHz, CDCI3) 7.8 1 (d, 
/=7.1.1H).7.63(d,y= 8.1; IH); 7.34 (d, 7 = 8.0. 1H);7.25 (brs, IH); 7.12 (apparent t, 7 
= 7.4, 1H);6.51 (br s,4H); 5.38 (br s. IH); 4.25 (q. 7= 7.0. 2H); 4.22 (brs. lH);2.16(s. 
3H); 1 .26 (s. 6H); 0.91 (t. y - 7.0, 3H). 

10 EXAMPLE 46 

6-f3-Chlorophenvn-1.2-dihv dro-2.2.4-trimethvlQuinoline ^Compound 146. structure 4 of 
Scheme II. where R>=3-chloroDhenvn 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (9 1 mg, 0.29 mmol) and 3-bromochlorobenzene (33.6 mg, 0.29 mmol). The 

15 crude product was isolated and purified by silica gel chromatography (50 mL silica, 5% 
ethyl acetate^exane) and FTLC (reverse phase, 1000 fim plate. 95% methanol/water) to 
yield 54 mg (81 %) of Compound 146. Data for Compound 146: NMR (400 MHz, 
acctone-d6) 7.56 (d, 7 = 4.0, lH);7.50(d,y«8.0. IH); 7.34 (apparent t. 7 = 8.0, 1H);7.31 
(d, 7 = 4.0, 1 H); 7.24 (dd. 7 = 8.0, 4.0, IH); 7.23 (dd. 7 = 8.0. 4.0, 1 H); 6.57 (d, 7 = 8.0, 

20 lH);5.60(s. IH); 2.03 (s,3H); 1.27 (s,6H). 

EXAMPLE 47 

6-(3.5-Difluorophenvl)-1.2-dihvdro-2.2.4-trimethvlauinoline (Compound 147. structure 4 of 
Scheme II. where R^=3.5-difluorophenvl) 

25 This compound was prepared according to General Method 2 (EXAMPLE 9). From 
Compound 9 (59.7 mg, 0.19 namol) and l-lMX>mo-3,5-difluorobenzene (21 .6 mL, 0.19 
mmol, Lancaster) a crude reaction mixture was isolated and purified by HPLC (reverse 
phase, semi-{»eparative column, 85% methanol/water) to yield 5.6 mg of Compound 147 
. and 0.9 mg of Compound 148 (EXAMPLE 48) (8% combined yield). Data for Compound 

30 147: 1h NMR (400 MHz, acetone-d6) 7.34 (d, 7 = 2.2, 1 H); 7.28 (dd, 7 = 8.4, 2.3. 1 H); 
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7.19 (m,2H); 6.80 (m. IH); 6.57 (d. J = 8.3. lH);5.47(s, IH); 5.38 (s. lH);2.04(s, 3H); 
1.28 (s,6H). 



EXAMPLE 48 

6-f3.FluorophenvlV1.2-dihvdro-2.2 4-triineth v louinoline frnm pound 148 «tn.rt..r> ^ 
Schtme 11. where R^=3-fluorophenvl) 

This compound was obtained along with Compound 147 as described above (EXAMPLE 
47). Data for Compound 148: IhnMR (400 MHz, acetone-d6) 7,45 (d. 7 = 8.0, IH); 
7.35 (m, 2H); 7.26 (dd, J = 7.7, 2.2, IH); 7.10 (d, J = 2.0, IH); 7.03 (dd, J = 8. 1, 2.0, IH); 
6.54 (d, J = 8.2. IH); 5.35 (s, IH), 5.29 (s, IH); 1.97 (s. 3H); 1.28 (s, 6H). 

EXAMPLE 49 

1.2.pihvdrfi-? , 2 4-TrimfThvl-6-(4-pvridvno»inoline rrnmp r^unrf 149. stmct..r^ 4 nfH^ ^^^^ 
n. where Ri =»4-nvridvl^ 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
20 Compound 9 (23.8 mg, 0.07 mmol) and 4-bromopyridine hydrochloride (14.5 mg, 0.07 
mmol,Aldrich). The crude product was isolated and purified by silica gel chromatography 
(75 mL sUica, 5% ethyl acetate/hexane) and reciystallized twice (hexane/CH2Cl2, then 
Et20) to afford 7.3 mg (40%) of Compound 149. Date for Compound 149: NMR 
(400 MHz, acetone-d6) 8.59 (d, J = 6.0. 2H); 7.55 (m, 2H); 7.45 (d, J = 2.2, IH); 7.40 (dd, 
25 y = 8.3, 2.1, IH); 6.60 (d. 7 = 8.2. IH); 5.40 (s, IH); 2.06 (s. 3H); 1.30 (s, 6H) 

EXAMPLE fsti 

6 r(3-CYan9phgnylV1 ?-dihvdro-2.2.4-trimethvlQuinolin^ rrnmp ound ISO ^.rr„r.^^f 
30 Scheme n where R l=3-^ry|^ppph»nYl) 
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This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (81 .4 mg, 0.26 mmol) and 3-bromobenzonitrile (46.6 mg, 0 26 mmol, 
Lancaster). The crude product was isolated and purified by silica gel chromatography (75 
mL silica, 5% ethyl acetate/hexane) to afford 5 1 .6 mg (74%) of Compound 150 as pale 
5 yellow crystals. Data for Compound 150: NMR (400 MHz, acetone-d6) 7 94 (d, J = 
1.1, IH); 7.88 (m, IH); 7.56 (m, 2H); 7.38 (d, J = 2.2, IH,); 7.31 (dd, J = 8.3, 2.2, 2H); 
6.59 (d, J = 8.3, IH); 5.42 (s, IH); 5.38 (s, IH); 2.01 (s, 3H); 1.28 (s, 6H). 

EXAMPLE 51 

10 ^ 

6-f3.S«Dichloro phenvlV1.2*dihvdro-2.2.4-trimethvlquinoline (Compound 151. structure 4 nf 
Scheme If. where R^=3.S>dichlorophenvn 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
15 Compound 9 (40,4 mg, 0.13 mmol) and l-bromo-3,5-dichlorobenzene (28.7 mg, 0.13 mmol, 
Aldrich). The crude product was isolated and purified by silica gel chromatography (75 mL 
silica, 5% ethyl acetate/hexane) to afford 32 mg (79%) of Compound 151 . Data for 
Compound 151 . Ifif NMR (400 MHz, acetone^le) 7.53 (d, J « 1 .8, 2H), 7.34 (d, J - 1.8, 
IH); 7.27 (m, 2H); 6.57 (d, J = 8.3, IH); 5.38 (s, IH); 2.04 (s, 3H); 1 .28 (s, 6H). 

20 

EXAMPLES! 

6-(2,3-DifluoroDhenvlV1.2>dihvdro>2.2,4-trimethvlq uinoline (Compound 152, structure 4 of 
Scheme 11. where Rl=2,3>difluorophenvn 

25 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (28.7 mg, 0.09 nrniol) and l-bromo-2,3-difluoroben2ene (10 nL, 0.09 mmol, 
Aldrich) The crude produa was isolated and purified by silica gel chromatography (75 mL 
silica, 5% ethyl aceute/hexane) to afford 16 mg (62%) of Compound 152. Data for 
30 Compound 152: NMR (400 MHz, acetone-d6) 7.21 (m, 5H); 6.57 (d, J - 8 3, 1 H); 
5.37 (s, IH); 1 .99 (s, 3H); 1 .28 (s, 6H). 
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EXAMPLE f 3 

- 1 . 2-DihYdro.2 7 4-rrimPthY|.6.frenf.flnoroph ml)n„inolin. rC omnnnnH ^^.^^^^r 1 nf 
^ Scheme n, where R ^=p<> ntafluoroph^Y') 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (55,3 mg. 0.17 mmol) and 1-bromopentafluorobenzene (21.7 mL, 0. 17 mmol, 
Lancaster). The cmde product was isolated and purified by silica gel chromatography (75 
mL siUca, 5o/. ethyl acetate/hexane) to afford 2.5 mg (5%) of Compound 153. Data for 
Compound 153: IflNMR (400 MHz, acetone-d6) 7.11 (d.y= 1.2, IH); 7.03 (dd.y = 
8.0. 1.6, IH); 6.60 (d, y = 8.3. IH); 5.57 (s. IH); 1.95 (s, 3H); 1.29 (s, 6H). 



10 



15 



EXAMPLE S4 

>ibvdrp-2 , 2 4-Trimrthvl^.M rrriflunrn..^Y '-Y'll uinoline rrn^p ...»^ 
Structure 4 of Srhrme n vrhere Rl=4-(trifl r^l)rhrnvl) 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
20 Compound 9 (49.1 mg, 0.15 mmol) and 4--bromo-2,2,2.trifluoroacetophenone (23.5 mL. 
0.15 mmol, Aldrich). The crude produa was isolated and purified by silica gel 
chromatography (75 mL silica, hexane) to afford 50 mg (94%) of Compound 154 Data for 
Compound 154: Ifl NMR (400 MHz. acetone-dfi) 8.06 (dd. 7 - 8.5, 0.8. 2H.); 7.80 (dd 
J = 8.6, 1.7. 2H); 7.41 (m. 2H); 5.41 (s. IH); 4.97 (s. IH); 2.04 (s. 3H); 1.27 (s, 6H) 



25 



30 



EXAMPLFS*; 

La=Bibydrp.2.2.4.trimethYl.6.ri Vp,^n.id S vlWHnn.in. .r»^p.,p^ , „^ 

Scheme n, where R ^='<, 5-pvrimiriYl) 
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This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (74.4 mg, 0.23 mmol) and 5-bromopyrimidine (37, 1 mg, 0.23 mmol, AJdrich). 
The crude product was isolated and purified by recrystaliization (Et20/hexanes) to afford 2. 1 
mg (4%) of Compound 155. Data for Compound 155: NMR (400 MHz, acetone-d6) 
5 8.97 (s, IH); 8,94 (s, 2H); 7.39 (d, •/ = 1 .9, IH); 7.32 (dd, J = 8.4, 2.2. IH); 6.63 (d, J - 
8.3, IH); 5.39 (s, IH); 2.05 (s, 3H); 1.29 (s, 6H). 

EXAMPLE 56 

10 6«(3-Cvanophenvl)-I.2.3.4-tetrahvdrO'2.2>4>trimethvlquinoline (Compound 156. structure S 
of Scheme I where R^=3«cvanophenvn ' 

A dry 10 mL r.b. flask was charged with Compound 150 (EXAMPLE 50) (16.7 mg, 0.06 
mmol) and 0 5 mL ethyl acetate. To this solution 10% Pd/C (20 mg) was added. The flask 

15 was stirred under an atmosphere of hydrogen for I h. * The reaction was then purged with 
nitrogen until all of he hydrogen had been removed from the flask. The product mixture was 
filtered through a plug of cotton and Cdite™ to remove the solids, rinsing with ethyl acetate 
(50 mL). The cnide material was purified by HPLC (reverse phase, ODS semi-preparatory 
column, 85% methanol/water, 3.0 mL/min). The major peak was isolated and identified as 

20 Compound 156 ( 1 .8 mg, 1 1%) by NMR Data for Compound 156: NMR (400 MHz, 
acetone-d6) 7.93 (d, J = 1.3, IH), 7.88 (m, IH); 7.55 (m, 2H); 7.51 (d, 7 = 1.4, IH); 7.28 
(dd, J = 8.7, 1.4, IH), 6.59 (d, J = 8.4, IH); 2.95 (m. IH); 1.80 (dd, J = 12.8, 5.4, IH); 
139(m,4H), 1.25 (s,3H); 1.19 (s, 3H). . 

25 EXAMPLES? 

. 5.8>Difluoro-1.2-dihvdro -2.2.4-trimethvlindenofl 2»g1quinoline (Compound 157. stmcture 
16 of Scheme IV. where R^=R^F. R3:^r4^r6=h. x^CH2^ 

30 4.7>Difluoro-2»fluorenamine (Namkung, M. J.; FletcherJ. L.; Weuel, W. H. Derivatives of 
Fluorcne. XX. Fluorofluorenes. V. New Difluoro-2-acetamidofluorenes for the Study of 
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Carcinogenic Mechanisms. J. Med. Chem. 1965, *, 551-554. the disclosure of which is 
herein incorporated by reference). To a 25 mL round-bottomed flask containing 4,7- 
difluoro-9-oxo-2-fluorenamine (EXAMPLE 32) (158.5 mg, 0.686 mmol) in 4.25 mL glacial 
acetic acid was added red phosphorous (425 mg. 13.7 mmol. 20 equiv) and 57% aqueous HI 
(0.51 mL). The mixture was heated to reflux for 40 h, then evaporated to near-dryness by 
distiUatiori. Boiling water (5 mL) was added, and the hot mixture was filtered. Upon 
addition of 10% NH4OH (20 mL). a white precipitate formed, and was filtered, washed with 
water, and dried under vacuum to afford 127 mg (85%) of 4.7-difluoro.2.fluorcnamine as a 
white soUd.mpll9.120''C (lit. mpll9.5.121X). Data for 4.7.difluoro-2-fluorenamine: ifl 
NMR (400,MHz, CDCI3) 7.70 (dd. J - 8.4, 5.2. 1 H), 7. 1 5 (dd. V = 9.0. 2.0! 1 H). 7,03 
(app dt. / . 9.0, 2.0 , 1 H), 6.63 (s. 1 H). 6.39 (dd. J = 1 1 .6, 1 .7. 1 H), 3.83 (s. 2 H), 3 80 
(brs.2H). 



15 



20 



S.8.Difluoro.] ?-dihvdro-2 ? 4.rrimpthvKndPnnf 1 9-ff>1 i.. inoline frnn,p n..nH 1^7 

. 16 of gchemrlV wh^r^^^^Ri^T^ R3.i^4,p6.y^ y, ^^^ ^j^^ ^^^^ ^ p^^^^ 

by General Method 3 fi^m 4,7-difluoro-2-fluorenamine (127 mg. 0.58 mmol). Purification 
by flash column chromatography (silica gd. hexanes / ethyl acetate, gradient elution) 
afforded 42 mg (24%) of the less polar angular Compound 158 (EXAMPLE 58) as a yellow 
oil, along with 63 mg (36%) of the more polar Compound 157 as a white solid Data for 
Compound 157: ifl NMR (400 MHz. CDCI3) 7.68 (dd., 7 = 8.4, 5.3 1 H, 9-H), 7. 12 (dd. 
J = 8.8. 2.3, 1 H, 6-H). 7.00 (apparent dt. 7 = 9.1. 2.3, 1 H, 7-H). 6.44 (s, 1 H, 1 l-H), 
5.30 (s. 1 H, 3.H), 3.86 (br s. 1 H. Nfl). 3.78 (s, 2 H. lO-H), 2.22 (dd, J = 6.7. 1 .5, 3 H. 4- 
C//3). 1.28Is,6H,2-(ay3)2]. 



25 



EXAMPLE <M 



7 . 10-Pifluoro-l ?-dUTydro-2 2 4-trim«hvKnri^n p l-/lq„inolin^ rr^r 
17 of Scheme IV whea- e R2=R3=F , R3=R4=r6=h. y=rH7) 



3Und IS8 .ttnirtnrP 



30 



Compound 158 was obtained along with Compound 157 as described above (EXAMPLE 
57). Data for Compound 158. »H NMR (400 MHz. CDCI3) 7.69 (dd, y = 8.3. 5.3, 1 H, 6- 
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H), 7. 1 1 (dd, J = 8.7, 2.4, 1 H, 9.H), 7.09 (apparent dt, J = 9. 1, 2.4, 1 H, 7-H), 6.23 (d, J 
= 11 .0, 1 H, 1 1-H), 5.34 (s, 1 H, 3-H). 4.08 (s, 2 H, S-H), 3.84 (br s, 1 R N/f), 2.23 (s, 3 
H, 4.Ci/3), 1.26 [s, 6 H, 2.(C//3)2l. 

5 EXAMPLE 59 

L2-Dihvdro-2.2.4>trimethvl-5-coumarinor3.4-/lqumoline (Compound 159. Scheme IXl 

The intermediate 2-nitro-3,4*benz6coumann was prepared by a modified literature 

10 procedure. See J. Org. Chem., U.S.S.R., 15 (3), 503 (1979), the disclosure of which is 

herein incorporated by reference. To a flask charged with 2-biphenylcarboxylic acid (5 g, 25 
mmol) was added 7 mL of 70 % nitric acid and the resulting yellow slurry was stirred at rt 
for 30 min. To this slurry 20 mL o# fuming nitric acid was introduced dropwise, giving rise 
to a clear yellow solution. The reaction mbcture was stirred at rt for 1 5 h, and was then 

1 5 poured into ice water ( 1 00 mL). The crude mixture was extracted with ethyl acetate (3 x 60 
mL) and the combined extrads were washed with water (2 x 20 mL) and brine (2 x 20 mL). 
Removal of solvent under reduced pressure afforded a crude yellow solid, which was a 2: 1 
mbcture of two regioisomers. The mbcture of the dinitrobiphenylcarboxylic acids was 
dissolved in 80 mL of DMA and the solution was heated at reflux for 12 hours. The reaction 

20 was cooled to rt and diluted with 20 mL of water. The desired product precipitated from the 
solution upon standing at rt overnight. Filtration of the mbcture afforded 2.9 g (50%) of 2- 
nitro-3,4-benzocoumarin, which was used directly in next reaaion without further 
purification. 2-Nitro-3,4-benzocouniarin (2.9 g, 12 nmiol) was dissolved in 600 mL of ethyl 
acetate and treated with 10% Pd/C (1.0 g, 0.94 nunol) and stiri-ed under a hydrogen balloon 

25 for 24 h. Filtration of the catalyst and removal of solvent afforded 2.2 g (86%) of 2-amino- 
3,4-benzocouTnarin as a yellowish solid. An Ace*Thred pressure tube charged with 2-anuno- 
3,4-benzocoumarin (2.2 g, 10.4 mmol), iodine (0.8 g, 3.1 mmol) and acetone (150 mL) was 
sealed The tube was heated in an oil bath at SO-120 <>€ for 24 h and then cooled to rt. The 
dark reaction mbcture was concentrated under reduced pressure and the crude residue was 

30 purified by silica gel chromatography (hexane/EtOAc, 4/1 ) to give 1 . 5 g (50%) of 

Compound 159 as a yellow solid. Data for Compound 159: mp 190-191 ^C; IR (KBr) 
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3352, 2966, 2924, 1712, 1626, 1450, 1356, 1251, 1205; NMR (400 MHr, CDCI3) 7.90 
(d, J = 7,8, 1 H), 7.78 (d, J - 8.4, 1 H), 7.38-7.22 (m, 3 H), 7.01 (d, J = 8.4, 1 H), 5.58 
(s, 1 H), 4.31 (br s, 1 H), 2,12 (s, 3 H), 1.33 (s, 6 H); l^C NMR (100 MHz, CDCI3) 160.3, 
150.5, 145.7, 132.4, 131.6, 128.4, 124.2, 122.0, 121.4, 121.2, 119.3, 118.4, 117.2, 50.8, 
5 29.9, 28.6; AnaL Calcd for C19H17NO2: 78.33; H, 5.88; N, 4.81. Found: C, 78.19; H, 
6. 12; N, 4.52. 

EXAMPLE 60 

10 (/Z/.?>-S-But vl>L2-dihvdro-2.2.4-trimethvl>5/^-chromenof3^ (Compound 160 

stmcture 32 of Scheme EX where R^/y-butvl) 

GENERA L METHOD 5: Preparation of compounds of structures 32 and 33 from 
Compound 1S9 This transformation involved a two step sequence: addition of a 

1 5 nucleophile (either a commercial reagent or prepared in situ from a metal-halogen exchange 
reaction), followed by reduction oif the resulting cyclic hemiacetal. To a solution of an aryl 
bromide compound in THF (0. 1-0.3 M) at - 78 <C was slowly added 1 . 1 equiv. of w-BuLi 
(as a hexane solution) and the resulting reaaion mixture was allowed to stir at -li^C until 
the anion was formed. A yellow solution (0.2-0.5 M) of Compound 159 in THF was 

20 cannulated into the above solution and the resulting dark red mixture was slowly allowed to 
warm As soon as the red color faded (around - 30 the reaction was quenched with 
water to give a light yellow solution. The reaction mixture was extracted with ethyl acetate 
and the combined extraas were washed with brine. Removal of solvent under reduced 
pressure and purification of the crude residue on a silica gel column using a 1 :3 mixture of 

25 ethyl acetate and hexane as eluents afforded the hemiacetal intermediate as a yellow oil. To 
a solution of the hemiacetal intermediate in dichloromethane (0. 1 M) at - 78^ was added 5- 
10 equiv of trifluoroacetic acid and triethylsilane (or, alternatively, 2-3 equiv of boron 
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trifluoride etherate and 5*6 equiv of triethylsilane) and the resulting slurry was allowed to 
warm to rt, giving rise to a dark green solution. The mixture was allowed to stir at rt or 
reflux in some cases, until the reaction went to completion. The reaction was then. quenched 
with 5% NaOH (aq) and was extracted with ethyl acetate. The combined extracts were 
S washed with brine and concentrated. The crude mixture was purified on a silica gel column 
using a 1 : 5 mixture of ethyl acetate and hexane as eluents, affording the desired product in 
moderate yield. A second silica gel chromatography was needed in several cases to remove 
the silane oxide and/or separate the isomers of Sitructures 32 and 33 using a. 1 :2 mixture of 
dichloromethane and hexane as eluents. 

10 (R/S)-5-hut v\- 1 .2-dihvdro-2.2.4-trimethvl-5//-chromenor3.4-nQuinoline (Compound 1 60. 
structure 32 of Scheme IX where Rsn-butvl) This compound was prepared by General 
Method 5 from n-BuLi ( 1 .6 M. 0.2 mL) and Compound 159 (50 mg, 0. 1 7 mmol) to afford 
40 mg (71%) of Compound 160 as a colorless oil. Data for Compound 160: IR(neat) 
3388, 2980, 1593, 1468 and 1435 cnrh *H NMR (400 MHz. CDQa) 7.62 (d, J - 7.8. 1 

15 H)i7.44(d.y= 8.3, 1 H), 7.14 (1,7= 7.8, 1 H),6.98(t.7= 7.8, j H). 6.92 (d, 7 = 7.8, 1 
H), 6.59 (d, J s 8.3, 1 H), 5.88 (dd, / = 9.8. 3. 1 , 1 H). 5.49 (s, 1 H). 3.88 (br s. 1 H), 2.25 
(s,3H), 1.90.1.79(m, 1 H), 1.55-1.25 (m, 5 H). 1.28 (s,3H), 1 .20 (s, 3 H), 0.84 (t, 7 = 7.3, 
3H). 

20 EXAMPLE 61 

(R/S)- 1 .2-Dihvdro-2.2.4- trimethvl-5-phenvl-5W-chromenor3.4-nQuinoline (Compound 161. 
, structure 32 of Scheme IX. where Rgphenvh 
This compound was prepared by General Method 5 (EXAMPLE 60) from bromobenzene 
(0.15 mL, 1 .4 mmol) and Compound 159 (50 mg, 0.17 mmol) to afford 15 mg (25%) of 

25 Con^und 161 as a coloriess oil, along with 6 mg ( 1 0%) of Compound 162 (EXAMPLE. 
62). Data for Compound 161: iR NMR (400 MHz. CDCIs) 7.53 (d, J = 7.8, 1 H), 7.50 (d, 
J = 8.2, 1 H), 7.22-7.12 (m, 5 H). 7.00 (t, J = 7.8, 1 H), 6.92 (s, I H), 6.88 (t, J = 7.8, 1 
H), 6.83 (d. J = 7.8. 1 H), 6.69 (d, J = 8.2, 1 H), 5.46 (s. 1 H), 3.92 (br s. 1 H), 1 .99 (s, 3 
H), 1.29 (s, 3 H), 1.26 (s, 3 H). 

30 
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EXAMPLE 62 

(/?/5)-1.2.3.4-Tetrahvdro-2.2- dimethvl-4-methvlidene-S-phenvl-5//-chromenor:^A- 
flquinoline (Compound 1 62. stnicture 33 of Scheme IX. where R=phftnYl) 
This compound (6 mg, 1 0%) was obtained along with Compound 161 as described above 
5 (EXAMPLE 61). Data for Compound 162: NMR (400 MHz, CDCI3) 7.53 (d, 7 = 7.3, 
1 H). 7.51 (d, J = 8.4, 1 H). 7.24-7.12 (m, 5 H). 6.97 (t. J = 7.3, 1 H), 6.87 (t. J = 7.3. 1 H), 
6.80 (d, J = 7.3, 1 H), 6.64 (s. 1 H), 6:59 (d. J = 8.4, 1 H). 4.93 (s. 1 H), 4.64 (s, 1 H). 4.09 
(brs, 1 H),2.44(d.y= 12.1, 1 H),2.i8(d. J= 12.1, 1 H), 1 .34 (s. 3 H) and 1.13(s,3H). 

'0 EXAMPLE 63 

(^^-5-(4-ChlorophenvlVV2-dihvdro-2.2. 4-trimethvl-5f/-chromenof^4-/lQuinoline 
(Compound ^fi^^ «nicture 32 of Scheme IX. where R=4-chlorophenvn 
This compound was prepared by General Method 5 (EXAMPLE 60) from 4- 
bromochlorobenzene (1.4 g, 7 mmol) and Compound 159 (0.5 g. 1.7 mmol) to afford 0.27 g 

1 5 (40%) of Compound 163 as a white solid, in addition to 60 mg (9%) of Compound 164 
(EXAMPLE 64). Data for Compound 163: mp 139-140 oC; IR (KBr) 3371, 2964, 1593, 
1469. 1435 cm-'; IH NMR (400 MHz. acetone-d6) 7.59 (d. J = 7.8, 1 H). 7.56 (d. J = 8.4, 
lH).7.24(d.y= 9.1.2H).7.21(d.y= 9.1, 2 H), 6.98 (t, 7= 7.8, 1 H). 6.92 (s, 1 H), 
6.86 (t, J = 7.8, 1 H), 6.83 (d. J = 8.4. 1 H), 6.77 (d. J = 7.8, 1 H), 5.54 (br s, 1 H), 5.48 

20 (s, 1 H). 1.99 (s. 3 H). 1 .26 (s. 3 H). 1.24 (s, 3 H). 

EXAMPLE 64 

(;?/^-5-(4-ChloroT>henvn-1.2.3.4-tetr ahvdr{>-2.2-diniethvl-4-Thethv|idene-5//-chromennf^ , 4. 
^quinoline (Comnound 164. stm cnire 33 of Scheme IX. where Rs4.chlorophenvn 

25 This compound (60 mg. 9%) was obtained along with Compound 163 as described above 
(EXAMPLE 63). Data for Compound 164: NMR (400 MHz, CDCI3) 7.53 (d, 7 = 7.7, 
1 H), 7.51 (d, J = 8.3, 1 H). 7.18 (d, J = 8.7. 2 H). 7.15 (d. 7 = 8.7, 2 H), 6.99 (t, 7 = 7.7. 1 
H). 6.90 (t. 7 = 7.7. 1 H). 6.79 (d. 7 = 7.7. 1 H). 6.59 (s. I H), 6.58 (d. 7 = 8.3. 1 H), 4.93 
(s. 1 H).4.59(s. 1 H). 4.09 (brs. 1 H).2.43 (d.7= 12.3, 1 H),2.18(d,7= 12.3, 1 H), 1.34 

30 (s,3H) 1.13(s,3H). 
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EXAMPLE 65 

f/?/y)-5-r4-Fluorophen vn-1.2-dihvdro-2.2.4-trimethvl-5f/-chromenor3.4-^Quinoline 
(Compound 165. structure 32 of Scheme IX. where R=4-f)uorophenvn 
This compound was prepared by General Method 5 (EXAMPLE 60) from 4- 
fluorophenylmagnesium bromide ( LO M in THF, 1 mL) and Compound 159 (30 mg. 0. 1 
mmol) to afford 15 mg (38%) of C:bmpound 165 as a colorless oil. Data for Compound 
165: IR (KBr) 3360. 2962. 1707. 1601, 1506. 1469, 1221. 1 157 cm->: NMR (400 
MHz, acetone-d6) 7.60 (d, J = 7.8, 1 H). 7.56 (d. J = 8.3. 1 H), 7.26 (dd, J = 8.7. 5.7. 2 H). 
6.98 (t, J = 8.7, 2 H), 6.97 (t. J = 7.8, 1 H). 6.92 (s. 1 H), 6.87 (t, J = 7.8, 1 H). 6.83 (d. J = 
8.3, 1 H), 6.76 (d, J = 7.8, 1 H), 5.54 (br s. 1 H), 5.47 (s, 1 H), 1 .99 (s. 3 H). 1 .26 (s, 3 H). 
1.24 (s. 3 H). 

EXAMPLE 66 

(/y.y)-5-(4r AcetvlDhenvl V 1 .2-dihvdro.2.2.4-trimethvl-5f/.chr»i n enor3.4./louinn1ii.ft 
(Compound 166. .stmcmre 32 of Scheme I X. where R=4-acetvlphenvn 
This compound was prepared by General Method 5 (EXAMPLE 60) from 2-(4- 
bromophenyl)-2-methyI-1,3-dioxane (219 mg. 1.0 mmol) and Compound 159 (30 mg, 0.1 
mmol) to afford 4.5 mg (10%) of Compound 166 as a colorless oil. Data for Compound 
166: IH NMR (400 MHz, acetone-de) 7.83 (d, J = 8.3, 2 H). 7.60 (d, J = 7.6. 1 H). 7.57 
(d, J = 8.4. 1 H), 7.36 (d, J = 8.3, 2 H), 6.99 (s. 1 H), 6.98 (t, V = 7.6, 1 H). 6.89-6.79 (m. 
3 H),5.56(brs. 1 H).5.50(s. 1 H).2.49(s,3H).2.00(s.3H), 1.28(s.3H). 1.25 (s,3H). 

EXAMPLE 67 

(/e/y>-1.2-Dihvdro-2.2.4.trimethvl-5-(4- methvlphenvn-5/y-chromenor3.4-nQuinoline 
(Compound 167. stnictui e 32 of Scheme IX. where R=4-methvlDhenvn 
This compound was prepared by General Method 5 (EXAMPLE 60) from 4-bromotoIuene 
(171 mg, 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to affonl 15 mg (58%) of 
Compound 167 as a colorless oil. Data for Compound 167: IR (KBr) 3362, 2964, 1707, 
1593. 1469. 1437, 1259, 1169cm-J; NMR (400 MHz, acetone-de) 7.58 (d, 7 = 7.9, 1 
H),7.54(d.y= 8 J. l H).7.10(d.ys 8.0. 2 H). 7.00 (d. J = 8.0. 2 H), 6.97 (t, 7 « 7.9,1 
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H). 6.89 (s, 1 H), 6.84 (d, J = 7.9. 1 H), 6.8 1 (d. 7 « 8.5. 1 H). 6.75 (d. J = 7.9. 1 H). 5.47 
(bs. 1 H). 5.45 (s. 1 H). 2.19 (s. 3 H). 1.99 (s, 3 H ), 1.25 (s. 3 H), 1.23 (s, 3 H). 

EXAMPLE 68 

^ (^/■y>-1.2-Dihvdr(>5.M-methoxvDhenvl )-2.2.4-trimethvl-5f/.<;hrninenof3.4-f ff]ninf^linp 
(Compound 168. struct ure 32 of Scheme IX. where R=4-methoxvphenYl) 
This compound was prepared by General Method 5 (EXAMPLE 60) from 4-bromoanisole 
( 1 87 mg. 1 .0 mmol) and Compound 159 ( 1 0 mg. 0.03 mmol) to afford 2.5 mg ( 1 0%) of 
Compound 168 as a colorless oil. Data for Compound 168: IH NMR (400 MHz, acetone- 
10 d6) 7.59 (d, J = 7.7. 1 H). 7.54 (d, J = 8.4. 1 H). 7. 1 3 (d. 7 = 8.7. 2 H), 6.95 (t. J = 7.7. 
I H), 6.87 (s. 1 H). 6.86 (d. J = 7.7. 1 H). 6.81 (d, J = 8.4, 1 H), 6.75 (d, J = 8.7. 2 H). 
6.74 (t.7= 7.7. J H).5.47{brs, 1 H). 5.45 (s, 1 H). 3.69 (s. 3 H). 1.99(s.3H). 1.25 (s,3 
H), 1.23(s.3H). 

1^ EXAMPLE 6Q 

. (TO- 1 .2-PihYdro-2.2.4-trimethvl-5-r4.ftriflnnromethv1faheTivll - 5Ww:hromennr^ 4. 
^quinoline (Compound 1<S0, strucnire 32 nf Scheme IX. where RaA. 
ftrifluoromethvnphenvn 

This compound was prepared by General Method 5 (EXAMPLE 60) from 4- 
20 bromobenzotrifluoride (130 mg, 1 .0 mmol) and Compound 159 (20 mg, 0.07 mmol) to 
afford 10 mg (35%) of Compound 169 as a colorless oil. Data for Compound 169: 
NMR (400 MHz, acetone-de) 7.61-7 J6 (m, 4 H). 7.45 (d. J = 8.3. 2 H). 7.01 (s. 1 H). 6.97 
(d,y = 7.7, 1 H),6.86(t.y= 7.7. 1 H).6.85(d./= 8.4. 1 H).6.81 (d.y= 7.7, 1 H).5J7 
(br s. 1 H). 5:49 (s. 1 H). 1 .99 (s, 3 H ), 1 .27 (s. 3 H), 1 .25 (s. 3 H). 

25 

EXAMPLE 70 

(^/^li2.Dihvdro-2.2.4-trimethvl-5-rthinp h en-3-vn-5W-chromenor3.4.nquinnline 
fCompound 170, «rueture 30 nf Scheme fX where R=thinphen-3-vn 
This compound was prepared by General Method 5 (EXAMPLE 60) from 3- 
30 bromothiophene ( 1 63 mg, 1 .0 mmol) and Compound 159 (8 mg, 0.03 mmol) to afford 1 . 1 
mg (1 1 %) of Compound 170 as a colorless oil. Data for Compound 170: NMR (400 
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MHz, acetone-d6) 7.60 (d, J = 7.3, 1 H), 15A (d, 7 = 8.4, 1 H), 7.31 (dd, J = 5.0, 3.0, 1 
H), 7.08 (d, J = 5.0, 1 H). 6.98 (t, J = 7.3, 1 H), 6.93 (s, 1 H), 6.89 (t, J = 7.3, 1 H). 6.88 
(d, 7 = 3.0, 1 H), 6.79 (d, 7 = 8.1,2 H), 5.48 (br s, 1 H), 2.06 (s, 3 H), 1 .25 (s, 3 H), 1 .24 
(s,3H). 

5 - ■ . 

EXAMPLE 71 

^V1.2.Dihvdnv2.2.4-trii™thv l.5-(4.methvlphenvlV5frH;hromenof3.4-nQuinoli 
(Compound 171. structure 32 of Scheme IX. where R=4-iTieth vlphenvl) 
This compound was prepared by optical resolution of Compound 167 via HPLC using a 
10 chiral column, Chiracel OD-R, using a 9: 1 mixture of methanol and water as the mobile 
phase. The optical purity of Compound 171 was determined by HPLC to be > 99% e.e.', 
[apOp = - 246 (MeOH). 

EXAMPLE 72 

15 (-V5-(4-ChlorophenvlV1.2-dihvdro-2.2.4-trimethvl-5H-chromenof3.4-/lquinoline 
(Compound 172. structure 32 of Scheme IX. where Rs4-chlorophenvn 
This compound was prepared by optical resolutim of Compound 163 via HPLC using a 
chiral column, Chiracel OD-R, using a 9:1 mixture of methanol and water as mobile phase. 
The optical purity of Compound 172 was determined by HPLC to be > 99% e.e.; [a]^o = - 

20 254(MeOH). 

EXAMPLE 73 

(R/S)- 1 .2-Dihvdro-2.2.4-trimethvl-5.(3-methvlnhenvl V5f/-chromehor3.4-/lQuinoline 
(Compound 173. strocture 32 of Sdieme IX. where R=3-methvlt)henvn 

25 This compound was prepared by General Method 5 (EXAMPLE 60) from 3-bromotoluene 
(171 mg, 1.0 mmol) and Compound 159 (15 mg, 0.05 mmol) to afford 3.6 mg (19%) of 
Compound 173 as a colorless oil. Dau for Compound 173: iH NMR (400 MHz, acetone- 
d6) 7.59 (d, J = 7.8. 1 H), 7.54 (d, J = 8.4, 1 H). 7.10-6.94 (m, 5 H), 6.89 (s, 1 H), 6.85 (d, 
J = 7.8, 1 H), 6.82 (d, / = 8.4, 1 H), 6.77 (d, J = 8.0. 1 H). 5.49 (br s, 1 H). 5.46 (s, 1 H), 

30 2.19(s,3H),2.00(s,3H). 1.26(s.3H), 1.24(s,3H). 
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10 



IS 



20 



EXAMPLE 74 

M-(4/.5/)-g-(4-ChlorophenvlVl ? 3.4.tetrahvdm.9 ? .4.triTnethvl-W-.h,» p >, 

/Iquinoline (Comt>ound 174. stnicture 34 of Srhp m e X. wher« g=4^hlnmp h»nYi ) 
Hydrogenation of Compound 163 (15 mg. 0.04 mmol) in the presence of 10% Pd/C (10%) 
afforded 12mg(80%)of (ie/5-4/.5/)-5-(4<hlomphenyI)-1.23.4Wydro-2.2.4.^ 
5//^hroineno[3.4-y)quinoline as a white solid in addition to 1.1 mg (7%) of Compound 176 
(EXAMPLE 76) as a white solid. The enantiomers of (^5-4/.5/)-5-(4^hlorophenyJ).' 
U,3.4-tetrahydro-2^.4-trimethyl-5^r-chromenof3,4-y)quinoline were resolved via HPLC 
using a chiral column, Chiracel OD-R. using a 9: 1 mixture of methanol and water as mobile 
phase (0.55 mL^min). A 10 mg sample of (/J/5-4/.5/)-5-(4-chIorophenyl)-l,2,3,4-tetrahydrt)- 
2,2.4-trimethyl-5//-chromeno[3.4-y)quinoline afforded 3. 1 mg of the fiist eluting, (+) 
enantiomer (Compound 174) (24 min). and 3.0 mg of the second eluting. (-) enantiomer 
(Compound 175, EXAMPLE 75) (30 min). The optical purity of Compound 174 was 
determined by HPLC tobe>99%e.e. Data for Compound 174: mp 158-159 oC; iHNMR 
(400 MHz. acetone-d6) 7.63 (d. 7 = 7.8. 1 H). 7.53 (d. J = 8.5. 1 H). 7.24 (s, 4 HX 6.94 (t, J 
= 7.8. 1 H). 6.87 (t.y= 7.8. 1 H), 6.76 (d. J = 8.5. 1 H). 6.68 (d. 7 = 7.8, 1 H),6.51 (s, 1 H), 
5.I0(brs,lH).3.25(m.rH),1.89(dd,y= 13.5.6.4, 1 H), 1.76 (dd. 7= 13.5, 4.4. 1 H). 
I.30(s.3H).1.21(s.3H).0.83(d,y= 7.3,3H); "C NMR (100 MHz. CDCI3) 150.6, 
144.5. 138.6. 134.0. 130.9. 130.5, 128.4. 127.6. 124.9, 123.2, 122.2, 121.9. 120.2. 118.0. 
I15.8.74.5.50.0.44.3.31.6.3I.3.27.5.22.8. Ia)20i> = + 287 (MeOH). 



EXAMPLE 7.S 

i -)-(4/,5/).5-(4-rblorophenvl)-1 ? 3.4-tetrahvdm-9 ? .4.trimefhvl- W^hromennrTA- 
flquinoline fCompound 175 stnirfiire 34 nf .Srh>m> x . where R=4-rhln,np h.nyi) 
25 This compound was prepared by resolution of (^5^/,5/)-5-(4-chlorophenyl)- 1,2,3,4- 
tetiahydTO-2,2,4.trimethyJ.5/f-chromeno[3.4./)quinoline as described above (EXAMPLE 
74) via HPLC using a chiral column. Chiracel OD-R. using a 9:1 mixture of methanol and 
water as mobile phase. The optical purity of Compound 175 was determined by HPLC to be 
> 95% e.e.\ {<a\^^ = - 260 (MeOH). 

30 
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EXAMPLE 76 

(/?/5-4/.5M>-5-(4-ChlorophenvlV1.2.3.4-tetrahvdro-2.2.4-triniethvl-5f/-chromenof3.4- 
/iQuinoline fComtK>und 176. structure 35 of Scheme X. where R=4-chlorophenvn 
This conqwund (1.1 mg, 7%) was obtained along with (/2/5-4/,S/)-S-(4-chlorophenyl)- 
5 1^3.4-tetrabydr<>-2,2,4-trimethyl-5/f-chronieno[3,4-y]quino]ine as described above 

(EXAMPLE 75). Data for Compound 176: »H NMR (4(X) MHz, CDCI3) 7.54 (d, J = 7.6, 
1 H). 7,47 (d. J = 8.4, 1 H), 7.15 (d, / = 6.5, 2 H). 7.10 (d, 7 = 6.5, 2 H), 7.01 (t. J = 7.6. 1 
H), 6.89 (t, J * 7.6, 1 H), 6.83 (d. J « 7.6, 1 H), 6.59 (d. J = 8.4, 1 H). 6.47 (s. 1 H), 3.73 (br 
s, 1 H). 2.82 (m. 1 H), 1.76 (dd. J = 13.5, 7.0, 1 H). 1.73 (dd, J = 13.5, 4.5. 1 H). 1.46 (d, 7 
10 =7.1,3H). 1.36 (s. 3 H), 1.19(s.3H); "CNMR(100MHz,CX>Cl3) 150.5. 143.9, 138.4, 
134.0, 130.3. 129.4. 128.6, 127.6, 124.2, 122.6, 122.1, 1 19.6, 1 18.0, 1 15.4, 74.4, 50.1. 42.9, 
32.2,31.8,27.3.22.3. 

EXAMPLE 77 

}S (/?/.y)-5-f3-Chlorophenvl>.1.2-dihvdro-2.2.4-trimethvl-5A/- chroTnenor3.4-flQuinoline 
(Compound 177. stnicture 32 of Scheme IX. where R=3-chlorophenvn 
This compound was prepared by General Method 5 (EXAMPLE 60) from 3- 
bromochlorobenzene (195 mg, 1 .0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 
14 mg (52%) of Compound 177 as a colorless oil, along with 2.3 mg (7%) of Compound 

20 178 (EXAMPLE 78) as a colorless oil. Data for Compound 177: >H NMR (400 MHz. 
acetone-d6) 7.61 (d, 7 = 7.8, 1 H), 7.57 (d, J = 8.4, 1 H), 7.28-7.18 (m. 4 H), 7.00 (t, j = 
7.8, 1 H), 6.95 (s, 1 H), 6.89 (d, J = 7.8, 1 H), 6.84 (d, 7 = 8.4, 1 H), 6.82 (d, 7 = 8.1 , 1 
H), 5.58 (br s. 1 H), 5.49 (s, 1 H), 2.01 (s, 3 H), 1 .27 (s, 3 H), 1 .25 (s, 3 H). 

25 EXAMPLE 78 

(jy5V5»f3-Chloit)phenvl)-1.2.3.4-tetrahvdro-2.2-dimethvl-4-methvIidene-5//-chromenor3.4- 
flguinoline (Compound 178. structore 33 of Scheme IX. where R=3-chlorophenv!) 
This compound (2.3 mg. 7%) was obtained along with Compound 177 as described above 
(EXAMPLE 77). Data for Compound 178: NMR (400 MHz. acetone-de) 7.61 (d. 7 = 
30 6.7, 1 H), 7.59 (d. 7 = 8.6. 1 H). 7.29-7.20 (m, 4 H), 6.98 (t, 7 = 6.7, 1 H), 6.88 (t. 7 = 6.7, 1 
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H), 6.79 (d. J = 6.7, I H). 6.77 (d. J = 8.6. 1 H). 6.62 (s. 1 H), 4.99 (s, I H), 4.59 (s, 1 H). 
2.41 (d.7= 12.2. 1 H),2.27(d,y= 12.2. 1 H). 1.35 (s.3H). 1.13(s.3H). 

EXAMPLE 79 

(;?/5)-5-(4.BromophenvlV1.2-dihvdro.2.2 4-trimethvl.5A/K:hromennr3 4-^ q.»n»ip 
f Compound 179. stnicture 32 of Scheme IX. where R=4.hroinnphftnYl) This compound 
was prepared by General Method 5 (EXAMPLE 60) from 1 .4-dibromobenzenc (250 mg, 1.0 
mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 16 mg (54%) of Compound 179 as 
a colorless oil, along with 2.5 mg (8%) of Compound 180 (EXAMPLE 80) as a colorless 
oil. Data for Compound 179: NMR (400 MHz, acetone-de) 7.58 (d, J = 7.8. 1 H), ,7.55 
(d. y = 8.4. 1 H), 7.39 (d. J = 8.5, 2 H), 7.16 (d. 7 = 8.5. 2 H). 6.98 (t. J = 7.8. 1 H). 6.90 (s, 
1 H), 6.86 (t. J = 7.8. I H). 6.83 (d. J = 8.4. 1 H), 6.77 (d. J = 7.8. 1 H), 5.54 (br s. I H). 
5.47 (s, 1 H). 1.99 (s, 3 H). 1.26 (s,'3 H). 1.23 (s. 3 H). 

EXAMPLE 80 

TO-5-f4-Bromophenvl)-1.2.3.4.tetrahvrirn- 2 .2-dimethvl-4-rnethvlidene.W^hromennf^4- 
/Iquinoline (Compound 180. .stnicture 33 of Sch e me IX. where R=4-bromonh^nvl) This 
compound (2.5 mg, 8%) was obtained along with Compound 179 as described above 
(EXAMPLE 79). Data for Compound 180: iH NMR (400 MHz. acetone-dfi) 7.61 (d, J = 
6.3. 1 H). 7.59 (d, J = 8.7. 1 H). 7.4 1 (d. J = 8.5. 2 H), 7. 19 (d, J = 8.5, 2 H). 6.95 (t, 7 = 
6.3. 1 H), 6.86 (t, J = 6.3, 1 H), 6.75 (d, J = 8.7, 1 H). 6.57 (s, 1 H). 4.97 (s, 1 H), 4.80 (s. 1 
H). 2.40 (d,y= 12.2, 1 H),2.26(d,y= 12.2, 1 H), 1.34 (s, 3 H). l.ll (s,3H). 

EXAMPLE 81 

f/?/.y)-H3-BromophenvlV1.2-dihvdn>.2.2 A -triniethvl-W-chromenor3.4./lq iiin»lin>. 
(Compound 181. structure 32 of Scheme IX w here R=3.hmmnp hi.nYi) This compound 
was prepared by General Method 5 (EXAMPLE 60) from 1,3-dibromobenzene (250 mg. 1 .0 
mmol) and Compound 159 (15 mg. 0.05 mmol) to afford 13 mg (60%) of Compound 181 as 
a colorless oil, along with 2.0 mg (9%) of Compound 182 (EXAMPLE 82) as a colorless 
oil. Data for Compound 181: IR (neat) 3364. 2962. 1699. 1591 . 1469, 143 cm-l; IH NMR 
(400 MHz. acetone-dfi) 7.61 (d. J. = 7.8, 1 H), 7.57 (d, 7 = 8.4, 1 H), 7.38 (s, 1 H), 7.36 (d, J 
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= 8.5, 1 H), 7.26 (d. J - 6.6, 1 H), 7. 19 (t. 7 = 7.8. 1 H), 7.00 (t. J = 8.3, 1 H), 6.98 (s, 1 H), 
6.81-6.90 (m, 3 H), 5.60 (br s, 1 H), 5.50 (s, 1 H). 2.01 (s. 3 H), 1.27 (s, 3 H), 1.25 (s, 3 H). 

EXAMPLE 82 

5 (/y5>-5-f3-BromophenvlV1.2.3.44etrahvdro-2.2-dimelhvl-4-methvlidene'5/y-chK^ 

/Iquinoline (Compound 182. stnicture 33 of Scheme IX. where R=3-bromoDhenvn This 
compound (2.0 mg, 9%) was obtained along with G>mpound 181 as described above 
(EXAMPLE 81). Data for Compound 182: >H NMR (400 MHz. CDCI3) 7.55 (d, 7 = 7.9, 
1 H), 7.51 (d, J - 8.4, 1 H), 7.28 (d, J = 8.0,1 H), 7.12 (d, J = 7.9. 1 H), 7.05 (d, J = 7.8. 1 
10 H),7.01(t,7= 7.8. 1 H), 6.92 (t, J =7.4, 1 H). 6.82 (d. 7 = 8.0. 1 H). 6.60 (d,y = 8.5. 1 
H). 6.59 (s, 1 H). 4.95 (s, 1 H),4.58 (s. 1 H), 2.43 (d,7 = 12.3. 1 H), 2.19 (d, 7 = 12.3. 1 H). 
132(s.3H), 1.14(s,3H). 

EXAMPLE 83 

IS fiy5)-S-f3.4-DichloroDhenvn.l.2-dihvdro.2.2.4-trimethvl-5W-chromenof3.4-nQuinoline 
rComoound 183. structure 32 of Scheme IX. where Rs3.4-dichloroDhenvn This 
compound was prepared by General Method 5 (EXAMPLE 60) from 1 -lMxnno-3.4- 
dichlorobenzene (226 mg, 1 .0 mmol) and Compound 159 (20 mg, 0.07 mrool) to afford 8.7 
mg (30%) of Compound 183 as a colorless oil. Data for Compound 183: lHNMR(400 

20 MHz, CDCI3) 7.53 (d, 7 = 7.8, 1 H). 7.50 (d, 7 = 8.3, 1 H). 7.28-7.22 (m. 2 H). 7.20-7.12 
(m. 2 H). 6.92 (t. 7 = 7.5, 1 H), 6.85 (d. 7 = 8.2. 1 H). 6.83 (s. 1 H), 6.71 (d, 7 = 8.4. 1 H), 
5.48 (s, 1 H). 4.0 (br s, 1 H), 1 .97 (s. 3 H), 1 .30 (s. 3 H). 1 .26 (Si 3 H). 

EXAMPLE 84 

25 (Jg/5>-5-('3-Bromo-2-pvridvlV1.2-dihvdro-2.2.4-trimethvl-5tf-chromenor3.4-/1quinoline 

(Compound 184. structure 32 of Scheme IX. where R=3-bromo-2-pvridvl) This compound 
was prepared by General Method 5 (EXAMK-E 60) firom 2,6-dibromopyridine (237 mg, 1.0 
mmol) and Compound 159 (20 mg. 0.07 mmol) to afford 20 mg (67%) of Compound 184 as 
a colorless oil. Data for Compound 184: NMR (400 MHz, acetone-d^) 7.63 (dd, 7 = 

30 7.8, 1 .5. 1 H), 7.54 (d, 7 = 8.5, 1 H). 7.52 (d, 7 = 7.8, 1 H). 7.39 (d, 7 = 7.9. 1 H). 7. 13 (d, 7 
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= 7.6, 1 H). 7.03 (t, y = 7.6. 1 H), 6.92-6.80 (m. 4 H), 5.52 (s, 1 H), 5.48 (s. 1 H). 2.03 (s, 3 
H), 1.25(s,3H), 1.24(s,3H). 

EXAMPLE 85 

3 (R/S)- 1 .2-Dihvdro-5-hvdroxv-2.2.4-trim ethvl-5//-chroinenof 3.4-flQuino!ine rCompniitf rf 
185. structure 46 of Scheme XIV. where R'=R2»H^ 

To a yellow solution of Compound 159 (20 mg, 0.07 mmol) in 1 mL toluene at -78 °C was 
added 0.10 mL of DIBALH (1.5 M in toluene, 0.075 mmol) and the resulting solution was 
stirred at -50 ± 10 for 20 min. The reaction was quenched with water (I mL) and was 

10 extracted with ethyl acetate (2x5 mL). Removal of solvent and chromatography of the 
. crude residue on a silica gel column using 20% ethyl acetate/hexane as eluents provided 6 
mg (30%) of Compound 185 as a colorless oil. Data for Compound 185: NMR (400 
MHz, CDCI3) 7.71 (d, J = 7.5. 1 H). 7.53 (d, J = 8.4, 1 H). 7. 19 (t, i = 7.5, 1 H). 7.08 (t. J 
= 7.5, I H), 7.07 (d. J = 8.4. 1 H), 6.85 (d, 7 = 5.8, 1 H). 6.70 (d. J = 7 J. 1 H), 5.52 (s, I 

15 H), 3.92 (br s, 1 H), 2.94 (d, J = 5.8, 1 H), 2.37 (s, 3 H), 1 .32 (s. 3 H). 1 .20 (s, 3 H). 

EXAMPLE 86 

(R/SY- 1 .2-Dihvdro-2.2.4-tri methvl-5-methoxv-5f/-chromenor3.4-/lQuinoline (Compound 
186. stnicn ire 47 of Scheme XIV. where R'=R2=H. X=0. RSgmethvh 
20 To a solution of Compound 185 (25 mg, 0.085 mmol) in MeOH (7 mL) was added a 

catalytic amount of p-toluenesulphonic acid (-0.25 mg) and the solution was allowed to stir 
at rt for 5 min. The reaction mixture was quenched with a 10% NaOH solution (0.1 mL) 
then partitioned between EtOAc (10 mL) and water (3 nuL). The organic layer was 
separated and washed with water (3 x 1 mL) and brine (3 x 1 mL) then dried (Na2S04) and 
^ 25 concentrated in vacuo . The erode product was purified on a 20 x 20 cm, 250 \im. TLC 
plate, eluting with 25% EtOAc: hexane to afford 8.2 mg (32%) of Compound 186 as a 
coloriess oil. Data for Compound 186: Rf = 0.28 (silica gel. 25% EtOAc: Hexane); iH 
NMR (400 MHz, CDCI3) 7.69 (d, J = 7.7, 1 H). 7.48 (d, J = 8.3. I H), 7.15 (t, J = 7.7. 1 
H), 7.05 (m, 2 H). 6.65 (d. 7 = 8.3. 1 H). 6.35 (s. 1 H), 5.50 (s. 1 H), 3.90 (br s, 1 H). 3.49 
30 (s, 3 H), 2.28 (s, 3 H), 1 33 (s, 3 H), 1 .28 (s. 3 H). 
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EXAMPLE 87 

<R/S\- 1 .2-Dihvdro-2.2.4-trimethvl-5-proPOxv-5W-chron ienof 3.4-/l Quinoline ( Compound 
187. structure 47 of Scheme XTV. where R'=R2=H. X= 0. R3=w-Dropvn 
This compound was prepared in a manner similar to that of Compound 186 (EXAMPLE 86) 
5 from Compound 185 ( 1 2 mg) and n-prc^anol to afford 7.2 mg (57%) of Compound 187 as a 
colorless oil. Data for Compound 187: Rf » 0.43 (silica gel, 25% EtOAc: hexane); 
NMR(400MH2,CDCl3)7.68(d,J= 7.7. 1 H).7.49(d, J= 8.3. 1 H).7.17(t,J= 7.6. 1 
H), 7.05 (m. 2 H), 6.65 (d, J = 8.4, 1 H), 6.42 (s, 1 H). 5.50 (s. 1 H). 3.90. (br s, 1 H). 3.84 
(dt. J = 9.2, 6.7, 1 H), 3.54 (dt, J = 9.3, 6.8, 1 H), 2.28 (s, 3 H), 1.49 (m. 2 H), 1.33 (s, 3 
10 H), 1.18 (s, 3 H), 0.77 (t,y= 7.4,3 H). 

EXAMPLE 88 

f/?/^T5-Allvl.l.2-dihvdro-2.2.4-trimethv1-5W-chromenor3.4 -flouinoline (Compound 188. 
structure 48 of Scheme XIV. where R'«R2=R4«r5^r6«H) 

15 To a solution of Compound 186 (12 mg. 0,04 mmol) in dichloromethane (1.5 mL) at 0° C 
was added allyltrimethylsilane (0.005 mL, 0.062 mmol) and TMSOTf (0.01 mL, 0.057 
mmol) under nitrogen. The reaction was stirred 5 h at rt. The reaction mixture was 
concentrated in vacuo and purified on a 5x20 cm, 250 jiM, TLC plate, eluling with 25 % 
EtOAc in hexane to afford 2.3 mg ( 1 8%) of Compound 188 as a colorless oil. Data for 

20 Compound l88: Rf = 0.50 (silica gel, 25% EtOAc: Hexane); NMR (400 MHz, acetone- 
d6) 7.67 (d, J = 7.4. 1 H). 7.49 (d. 7 = 83. 1 H). 7.12 (t. 7 = 7.4, 1 H), 6.98 (t. J = 7.4. 1 
H), 6.87 (d, J - 7.4, 1 H). 6.70 (d. J - 8.3, 1 H), 5.96-5.85 (m, 2 H), 5.52 (s, 1 H), 5.04 (s, 
1 H). 5.00 (d. J = 8.6. 1 H), 2.54 (m. 1 H). 2.25 (m. 4 H), 1 .27 (s. 3 H). 1 . 1 8 (s, 3 H). 

25 EXAMPLE 89 

(RJSV 1 ■2-Dihvdro-2.2.4-trimethvl-5-propvl-5ff-chrf>nienor3.4-/ lQuinoline (Compound 189. 

structure 32 of Scheme IX. where R=n-propvn 

This compound was prepared by General Method 5 (EXAMPLE 60) from a 2.0 M solution 
of allylmagnesium chloride (0.2 mL. 0.4 mmol) in Tiff and Compound 159 (25 mg, 0.086 
30 mmol) to afford 5.0 mg ( 1 8%) of Compound 189 as a yellow oil. Data for Compound 189: 
Rf = 0.27 (silica gel, 25% EtOAc: Hexane); NMR (400 MHz, CDCI3) 7.59 (d. J = 7.7, 
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1 H), 7.43 (d. J = 8.4. 1 H); 7.13 (I. J = 7.7, 1 H), 6.98 (t, J = 7.7, ] H). 6.91 (d. J = 7.7, 1 
H),6.57(d.y= 8.4. IH), 5.89 (d.y= 10.4, 1 H), 5.49 (s, 1 H), 3.90 (brs, 1 H), 2.25 (s. 3 
H). 1 .84 (m. 2 H). 1.49-1.35 (m. 2 H). 1 .29 (s. 3 H). 1 .20 (s. 3 H), 0.89 (t. J = 7.4. 3 H). 

5 EXAMPLE 90 

m-1.2-Dil)Ydr(v274.trimethvl-5-f2-nvridvn.5//-chmmP nof3.4-flninnniinefComn^^ 
190. structur e 32 of Schgme IX. where R=2-Pvridvll 

To a solution of Compound 184 (10 mg. 0.023 nunol) in 1 mL of THF at - 78 oC was added 
a 1 .0 M hexane solution of n-BuLi (0.05 mL, 0.07 mmol), giving rise to a yellow then dark 
10 red solution. The mixture was allowed to stir for 1 5 min and was quenched with water ( 1 
mL). The mixture was extracted with ethyl acetate (2 x 10 mL) and the combined extracts 
were concentrated. Chromatography of the crude mixture on a silica gel column using 1 0- 
30% ethyl acetate / hexane as eluents afforded 7 mg (86%) of Compound 190 as a colorless 
oil. Data for Compound 190: IH NMR (400 MHz. acetdne-de) 8.48 (dd, J a 5.4, 1 .8. 1 
H).7.61(dd.y= 7.8.1.6.1H).7^7(td,y= 7.8. 1.8, 1 H). 7.54 (d. 7= 8.3, 1 H). 7. 16- 
7.13(m.2H),6.99(td,y= 7.8, 1.6. 1 H).6.93(s, 1 H),6.88(td,y= 7:9, 1.0. 1 H),6.80 

8-5.1H).6J7(dd,y« 7.9.1.1,lH).5.48(bs.IH).5.44(s,lH),1.98(s,3H), 
1.23(s,3H). 1.22(s.3H). 

^ EXAMPLE 91 

L ^/.y)-5-(3-FluorophenYn- 1 ■2-dihvdro-2.7 4-tri q ,ethvl-5W-chfr>menor3.4-^qinnnli,^ P 
(Compound 191. strucmre/^l of Schemi. lY. where R=3-fluoroDhenvn 
This compound was prepared by General Method 5 (EX/ " 1>LE 60) from l-bromo-3. 
fluorobenzene (1 75 mg. 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 12 mg 

25 (47%) of Compound 191 as a colorless oil. along with 1 .5 mg (6%) of Compound 192 

(EXAMPLE 92) as a colorless oil. Data for Compoiind 191: NMR (400 MHz. acetone- 
d6) 7.60 (d. J = 7.9. 1 H). 7.57 (d, J = 8.4. 1 H). 7.26 (td. J = 7.9. 5.9. 1 H), 7.06 (d, 7 = 
7.1. 1 H), 7.01-6.81 (m. 8 H). 5J8 (br s. 1 H). 5.49 (s, 1 H), 2.02 (s, 3 H). 1.27 (s. 3 H). 1.25 
(S.3H). 

30 



15 
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EXAMPLE 92 

f/?/^5-r3-Fluoroohenvn- 1 . 2.3.4-tetrahvdro-2.2-dimethvl-4-methvlidene-5H~ 
chromenof 3.4-^Quinoline (Compound 192. structure 33 of Scheme IX. where R=3- 
fluorophenvl) 

5 This compound (1.5 mg, 6%) was obtained along with G>m[K>und 191 as described above 
(EXAMPLE 91). Data for Compound 192: IH NMR (400 MHz, CDCI3) 7.54 (d, 7 = 8.0. 
1 H), 7.51 (d, J = 8.5, 1 H),7.15 (td. J = 7.9. 5.9, 1 H), 7.06-6.81 (m, 6 H), 6.61 (s, 1 H). 
6.59 (d, J = 8.0. 1 H). 4.94 (s. 1 H), 4.61 (s, 1 H). 2.43 (d. J = 12.3. 1 H). 2.19 (d. 7 = 
12.3. 1 H), 1.34 (s, 3 H). 1.14 (s, 3 H). 

10 

EXAMPLE 93 

(R/S)- 1 .2-Dihvdro-2.2.4-trimethvl-5-propvltiiio-5//-chromenof 3.4-/1quinoline (Compound 

193. structure 47 of Scheme XIV. where R«=:R2=;H. X=S. R3=n-proDvn 

To a solution of Compound 185 (12 mg, 0.04 mmol) in a 1 :1 mixture of 1-propanethiol and 

15 . methylene chloride (2 mL) was added 2 mg of p-TsOH at it. The reaction was complete 
after 1 hour by TLC and was quenched with saturated aqueous NaHCOs. The reaction 
mixture was extracted with EtOAc (2 x 10 mL) and the combined organic layers were 
washed with water and brine then dried over Na2S04. Removal of solvent in vacuo 
followed by purification on a 5x20 cm, 250 ^un, TLC plate, eluting with 25% 

20 EtOAcrhexane, afforded 14 mg (99%) of Compound 193 as a yellow oil. Data for 

Compound 193: Rf = 0.43 (silica gel. 25% EtOAc: Hexane); NMR (400 MHz, acetone- 
d6) 7.69 (d, J = 7.6. 1 H), 7.49 (d, J = 8.4. 1 H). 7.16 (t . J = 7.6, 1 H). 7.05 (t, 7 = 7.6, 1 
H). 6.93 (d, J = 7.6, 1 H), 6.72 (d, 7 = 8.4, 1 H), 5.51 (s. 1 H). 2.79-2.73 (m. 1 H). 2.62- 
2.57 (m, 1 H), 2.47 (s, 3 H), 1.70 (m, 2 H), 1.25 (s, 3 H). 1.20 (s. 3 H), 0.99 (t, J = 7.3. 3 

25 H). 

EXAMPLE 94 

fJZ/^-1.2-Dihvdro-S-f3-methoxvphenvlV2.2.4-trimethvl-5ff-chromenor3.4-f lquinoline 
fComoound 194. structure 32 of S cheme IX. where Rrf-methoxvphenvn 
30 This compound was prepared by General Method 5 (EXAMPLE 60) from 3-bromoanisole 
(187 mg, 1 .0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 2.6 mg (10%) of 
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Compound 194 as a colorless oil. Data for Compound 194: iH NMR (400 MHz. acetone- 
dfi) 7.59 (d, J = 7.8, 1 H), 7.55 (d, J = 8.4, 1 H). 7.12 (t, 7 = 7.9, 1 H). 6.98 (t, J = 7.2, 1 
H), 6.91 (s. 1 H), 6.88-6.71 (m. 6 H), 5.52 (br s, 1 H). 5.47 (s. 1 H), 3.67 (s. 3-H), 2.03 (s, 3 
H). 1.26(s,3H). 1^5(s,3H). 

EXAMPLE 95 

(R/S^ 1 .2- Dihvdro-2.2.4-trimethvl-5-r3-ftrifluoromethvnphenvn-57y-chmmennfl , A. 
/louinoline fComnoun d 195. stnicture 32 of Scheme IX. where R=3- 
f trifluoromethvl ^DhenvH 

This compound was prepared by General Method 5 (EXAMPLE 60) from 3- 
bromobenzotrifluoride (225 mg, 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to 
afford 10 mg (34%) of Compound 195 as a colorless oil. Data for Compound 195: 
NMR (400 MHz. acetone-dg) 7.61 (d, J = 7.6. 1 H). 7.60 (d. / = 9.0. 1 H). 7.56-7.45 (m, 4 
H). 7.04 (s. 1 H), 6.98 (t, 7 = 7.6. 1 H), 6.89-6.83 (m, 3 H), 5.60 (s. 1 H), 5.55 (s, 1 H), 2.02 
(S.3H). 1.27(s.6H). 

EXAMPLE 96 

(ji/y)-5-f 3-fnuoro-4-fne thvlDhenvn- 1 .2-dihvdro-2.2.4-trimethvl-5H-chromenor3.4- 
Ylquinoline (Compound 196. strucnire 32 of Scheme IX. where R=3-fluoro-4-methv!Dhenvn 
This compound was prepared by General Method 5 (EXAMPLE 60) from 4-bromo-2- 
fluorotoluene ( 1 89 mg, 1 .0 mmol) and Compound 159 (20 mg. 0.07 mmol) to afford 1 5 mg 
(56%) of Compound 196 as a colorless oil. Data for Compound 196: iR NMR (400 MHz. 
acetone-dfi) 7.60 (d. J « 7.8, 1 H). 7.56 (d. 7 « 8.4. 1 H), 7.08 (t, 7 = 7.9. 1 H), 6.98 (t. 7 = 
7.9, 1 H), 6.94 (d, 7 = 8.0, 1 H). 6.91 (s. 1 H). 6.90-6.80 (m, 4 H). 5.55 (br s. 1 H). 5.48 (s. 
1 H). 2.12 (s. 3 H), 2,01 (s, 3 H), 1.26 (s, 3 H), 1.24 (s, 3 H). 

EXAMPLE 97 

f/t/5^-5-r4-Bromo-3-pv ridvlV1.2-dihvdro-2.2.4-trimethvl-5//-chromenof3.4-nauinoline 
(Compound 197. strucnire 32 of Scheme IX. where R=4-bromt>-3-pvridvn 
This compound was prepared by General Method 5 (EXAMPLE 60) from 2.5- 
dibromopyridine (237 mg. 1.0 nwnol) and Compound 159 (20 mg, 0.07 mmol) to affoid 7 
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mg (23%) of Compound 197 as a colorless oil. Data for Compound 197: NMR (400 
MHz. acetone-d6) 8.24 (d, J = 5.2. 1 H). 7.62 (dd. J = 8.0, 1 .3, 1 H). 7.57 (d, J = 8.4. 1 
H). 7.34 (s. 1 H), 7.27 (d, J = 6;5, 1 H). 7.06 (td, J = 7.4, 1 .3. 1 H), 6.97 (s, 1 H), 6.94-6.88 
(m, 1 H), 6.86 (d. J = 8.4. 1 H), 5.68 (br s. 1 H). 5.55 (s, 1 H), 2.06 (s, 3 H), 1.29 (s. 3 H), 
5 1.28 (s, 3 H). 

EXAMPLE 98 

(R/S)-\. 2-Dihvdfo-'?/? 4-triTnethvl-S-f3-pvrid vlV5A/-chron>enor3.4-nQuinoline fCompound 

198. structure 32 of Scheme IX. where R=3-Dvridvl) 
10 This compound was prepared in a manner similar to that of Compound 190 (EXAMPLE 

90), from Compound 197 (5 mg, 0.06 mmol) to afford 4 mg (quant) of Compound 198 as a 
' colorless oil. Data for Compound 198: »H NMR (400 MHz. acetone-de) 8.42 (m, 2 H), 

7.58 (dd, J = 7.7, 1 .3, 1 H), 7.56 (d, J = 8.4, 1 H), 7.1 8 (d, 7 = 5.9. 2 H), 7.01 (t. 7 = 7.8, 

1 H), 6.95 (s. 1 H), 6.89-6.83 (m, 3 H), 5.61 (br s, 1 H), 5.52 (s, 1 H), 2.03 (s, 3 H). 1 .28 (s, 
15 3H). i.26(s,3H). 

EXAMPLE 99 

f/Z/?^-5-r4-Chloro-3-fiuorophenvn- 1 .2-dihvdro-2.2.4 -trimethvl-5/?-chnMnenor3.4- 
flquinoline (Compound 199. stmcnire 32 of Scheme IX. where R=4-ch)oro-3-fluorophenvl) 

20 This compound was prepared by General Method 5 (EXAMPLE 60) from 2-chlon>-5- 

bromofluorobenzene (209 mg, 1 .0 mmol) and Compound 159 ( 1 5 mg. 0.05 mmol) to afford 
1 3 mg (64%) of Compound 199 as a colorless oil. Data for Compound 199: NMR (400 
MHz. acctone-d6) 7.6 1 (dd, 7 = 7.7, 1 .4, 1 H). 7.57 (d, J = 8.3, 1 H), 7.38 (t, J = 7-9. 1 H), 
7.13 (dd. J = lOJ. 1 .8, 1 H), 7.05 (t.7 = 7^8, 1 H). 7.00 (dd, J = 7.7. 1.3, 1 H), 6.93 (s, 1 

25 H), 6.91-6.81 (m. 3 H), 5.62 (br s, 1 H). 5^50 (s. 1 H), 2.02 (s, 3 H), 1.27 (s. 3 H); 1.25 (s, 3 
H). 

EXAMPLE 100 

fjZ/5>-1.2-Dihvdro-2.2.4.5-tetramethvl--SW-chromen nr3.4-flQuinf>line (Compound 200. 
30 stmcmre 32 of Scheme IX where R=methvn 
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This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 159 
(8 mg) to afford 4.8 mg (63%) of Compound 200 as a yellow oil. Data for Compound 200: 
Rf = 0.44 (silica gel, 25% EtOAc: hexane); Ifl NMR (400 MHz, CDCI3) 7.60 (d, J s 7.8, 
1 H),7.43(d.7= 8.4. 1 H). 7.15(1,7= 8.0. 1 H).7.00(t,y« 8.0, 1 H).6.91 (d.y= 8.1. 1 
H).6.57(d.y= 8.1. 1 H),6.60(d.y« 6.1. 1 H).5.49(s. 1 H).3.85(brs. 1 H).2.26(s.3* 
H). 1.38(d.y= 6.6,3H), 1.27(s.3H). 1.22(s,3H). 



10 



15 



EXAMPLE 101 

1 .?'PihYdro.5-hcxvl-2.2-4.trimf>t h v|.5//-chromftnn f 
Strucnire .12 of SchemP I X. where R=n-hf.YYl) 
This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 159 
(8 mg) and l-iodohexanc to afford 4.8 mg (63%) of Compound 201 as a yellow oil. Data 
for Compound 201: Rf = 0.33. (silica gel. 25% EtOAc: Hexane); Ifl NMR (400 MHz. ' 
CDCI3) 7.59 (d. J « 7.8. 1 H). 7.43 (d. 7 = 8.3. 1 H). 7.12 (t. 7 « 7.6. 1 H), 6.98 (t. 7 = 
7.4. 1 H),6.91 (d,7= 7.7. I H).6.56(d.7« 8.1. 1 H).5.86(d,7= 7.4. 1 H).5.49(s. I 

H).2.25(s,3H), 1.83(m.2H), 1.41 (m.3H), 1.28 (s.3H). 1 .20 (s. 3 H). 0.84 (t. 7 = 67 
3H). 



20 



EXAMPLE 102 

J,2-DihYdro-? ? 4-,rimf>fh>r|.'iy^hrome,nnr^ ^/l^uinolin. rron^p »„ nd 202 .m.rh,r. -K^ »f 
Scheme IX. where R=H) 

To a solution of Compound 185 (EXAMPLE 85) (9.5 mg. 0.03 mmol) in methylene 

chloride (5 mL) maintained at -78 -C was added triflnoiwacetic acid (10 mL) and 
iriethylsilane (25 mL). The reacUon mixture was allowed to wann to rt. quenched with i N 
NaOH (3 mL). and partitioned between EtOAc (10 mL) and water (5 mL). The organic 
layer was washed with biine (3x3 mL). dried (Na2S04). filtered, and concentrated. 
Purification by PTLC (250 (im, 10/1 hexane/EtOAc) afforded 4.6 mg (52%) of Compound 
202. Data for Compound 202: Rf = 0.36 (silica gel. 25% EtOAc: Hexane); 1h NMR (400 
MHz. CDCIs) 7.58 (d. 7 = 8.0. 1 H). 7.38 (d. 7 = 8.3. 1 H). 7. 15 (t, 7 = 8.0. 1 H). 7.02 (t. 
30 7 = 8.0. 1 H). 6.94 (d, 7 = 8.0, 1 H). 6.58 (d. 7 = 8.3. 1 H). 5.47 (s. 1 H). 5.32 (s. 2 H). 
3.90 (br s, 1 H ). 2. 10 (s, 3 H), 1.27 (s. 6 H). 
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EXAMPLE 103 

(/?/5)-1.2-Dihvdro-5-f3-methvlh utvn-2.24-triinethvl-5f/-chromenof^4.^ qiiitinlm^ 
(Compound 203. structu re 32 of Scheme IX. where R=3-methvlhiirY^) 
This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 159 
5 (13 mg) and l-bromo-3-niethylbutane to afford 1 mg (16%) of Compound 203 as a yellow 
oil. Data for Compound 203: TLC: Rf = 0.29 (silica gel, 25% EtOAc: hexane); Ifi NMR 
(400 MHz, CDCls) 7.58 (d. J = 8.0, 1 H). 7.43 (d, 7 = 8.3. 1 H). 7. 1 7 (t, 7 = 8. 1 , 1 H). 
6.98 (t, J = 8. 1 , 1 H), 6.91 (d, J = 7.9. 1 H). 6.58 {d,J^ 8.0. 1 H). 5.8 1 (d, 7 = 8.9, 1 H), 
5.49 (s. 1 H), 3.90 (br s. 1 H). 2.24 (s, 3 H). 1 .80 (m. 1 H), 1 .44 (m, 2 H). 1 .28 (m. 5 H). 
10 1.21 (s. 3 H). 0.79 (d. 7 = 6.2, 3 H). 0.70 (d. 7 = 6.2, 3 H). 

EXAMPLE 104 

(/y^-5-f4-ChlorobutvlV1.2-dihvdro.2.24.trini«. f hvl-SW.chfomenor3.4.flouinolin«. 
(Compound 204. structure 32 of Scheme T X. where Rs4-chlorobutvn 

15 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 159 
(8.3 mg) and l-bromo-4-chlorobutane to afford 2.2 mg (27%) of Compound 204 as a yellow 
oil. Data for Compound 204: Rf = 0.38 (silica gel, 25% EtOAc: Hexane); NMR (400 
MHz, CDCI3) 7.59 (d, 7 = 8.0. 1 H). 7.43 (d. 7 = 8.3. 1 H). 7.13 (t. 7 = 7.7. 1 H). 7.00 (t. 
7 = 8.4. I H), 6.91 (d. 7 = 7.8, 1 H). 6.57 (d, 7 = 8.3. 1 H). 5.86 (d, 7 = 10.4, 1 H), 5.49 

20 (s, 1 H), 3.90 (br s. 1 H). 2.25 (s, 3 H), 1.83 (ra, 2 H), 1.41 (m. 4 H), 1 .29 (s, 3 H). 1.20 (s. 3 
H).0.84(t.7= 7.3.2H). 

EXAMPLE IPS 

(^^-5-BenZYl-1.2-dihvdro-2.2.4-trimethvl. 5g-chromenor3.4-flauinoline fComnound 20j; 
25 structure 32 of Scheme IX. where R=hen7Y|) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 159 
(16.8 mg) and benzylmagnesium chloride to afford 2.6 mg (16%) of Compound 205 as a 
yellow oil. Data for Compound 205: TLC: Rf= 0.20 (silica gel. 25% EtOAc: Hexane); 
iH NMR (400 MHz, CDCI3) 7.66 (d. 7 = 7.8. 1 H), 7.48 (d. 7 = 8.4. 1 H), 7.30-7.15 (m, 6 
30 H), 7.10 (t. 7 = 7.8, 1 H). 6.89 (d, 7 = 8.4, 1 H), 6.61 (d, 7 = 8.4, 1 H), 6.13 (dd. 7 = 10.2, 
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3.4. 1 H). 5.49 (s, 1 H). 3.92 (br s, 1 H). 3. 1 1 (dd. J = 14.6, 10.2. 1 H). 2.73 (dd. J = 14.6. 
3.4, 1 H). 2.3 1 (s, 3 H), 1 .54 (s. 3 H). 1 .29 (s. 3 H). 

EXAMPLE 106 

^ (/y5)-5-f4-Broinobutvl V 1 .2-dihvdro-2.2. 4-triniethvl-5A/^hroTnennn 4-/lQu,nr>linf» 
(Compound 206. stnicture 32 of Scheme IX. where R=4-bromohutYl) 
This compound was prepared by General Method 5 (EXAMPI^ 60) from Compound 159 
(13.7 mg) and 1,4-dibromobutane to afford 6.0 mg (45%) of Compound 206 as a yellow oil. 
Data for Compound 206: Rf = 0.22 (silica gel, 1 : 1 CH2Cl2/hexane); NMR (400 MHz, 
10 CDa3)7.59(d,y= 8.0, 1 H), 7.44 (d, 7 = 8.3, 1 H), 7.12 (t. 7= 7.7. I H). 6.98(1.7 = 
8.0, I H), 6.93 (d. J = 8.0, 1 H). 6.57 (d. J = 8.3, 1 H). 5.85 (d, 7 = 10.4, 1 H). 5.49 (s. I 
H). 3.90 (s. 1 H). 2.25 (s. 3 H). 1.83 (m. 2 H), 1 .41 (m, 4 H), 1.29 (s. 3 H), 1.20 (s, 3 H), 
0.84 (t.y= 7J.2H). 

'5 EXAMPLE 107 

?'FlVWO-K2-dihvdro-2.2.4-trimethvl.5 K;oumarinor^.4-/lQuinQline (Compound 207, 
strocnire 41 of Scheme XT. where R'=H. r2=F) 

5-Fluoro-2-methoxvphenvlhom nic acid (stnicnire 37 of Scheme XI. where r1=H. R2=n 
In a 200-mL flask, a solution of 2-bromo-4-fluoroanisole (Aldrich: 4.00 mL. 30.8 mmol) in 
10 THF (50 mL) was cooled to -78°C (CO2/IPA). To this solution n-BuLi (Aldrich: 2.5 M in 
hexanes; 12.4 mL, 3 1 mmol, 1 .0 equivuiv) was added drqiwise over a 30 min period. The 
reacUon mixture was stined at .78''C for 60 min and treated with trimethylbbrate (Aldrich: 
10.5 mL, 92.4 mmol, 3.0 equivuiv). The reaction mixture was allowed to slowly warm to rt, 
stirred overnight (12 h), and cooled to 0 *C (ice/H20). The solution was treated with 5% 
25 HCI until the pH reached 6. The reaction mixnire was poured into sat'd NH4CI (80 mL) and 
extracted with CH2CI2 (3 x 100 mL). The extracts were washed with sat'd NH4a (1 x 80 
mL). combined, dried (MgS04), filtered through a pad of Celite™. and concentrated to 
afford 4.90 g (94%) of a white semi-solid. Data for 5-fluoro-2-methoxyphenylboiDnic acid: 
1h NMR (400 MHz, acetone-d*): 7.47 (dd, 7 = 8.8. 3.3, 1 H); 7.17 (m. 1 H); 7.05 (dd, 7 = 
9.0, 3.9, IH); 3.93(5, 3 H). 
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Methyl f 5 -fluoro-2 -methoxv-4-nitro-2-biDhenvl)carboxvlate (structure 39 of Scheme XI. 
where R^gR R^F) In a 25()-mL flask, a solution of methyl (2-bromo-5-nitro)ben2oate 
(Compound 38, Scheme XI) (Aldrich: 5.00 g. 19.2 mmol) in DME (60 mL) was treated 
with ietrakis(triphenylphosphinc)palladium (Aldrich: 0.67 g, 0.58 mmol, 3.0 mol%). The 
5 reaction mixture was stirred at it for 1 0 min. A solution of 5-fluoro-2- 

niethoxyphenylboronic acid (4.90 g, 29 mmol, 1.5 cquivuiv) in EtOH (8 mL) was added, 
followed by 2.0 M Na2C03 (29 mL, 58 nunol, 3 equi vuiv). The reaction mixture was 
heated to 80 ^^C for 6 h, cooled to rt, poured into 2.0 M Na2C03 ( 1 00 mL), and extracted 
with EtOAc (3 x 100 mL). The extracts were washed with brine (1 x 100 mL), combined, 

10 dried (MgS04), filtered, and concentrated to an orange oil. Purification by SGC 

(hexanc/EiOAc. lO/l) afforded 4.25 g (72%) of methyl (5'-fluoro-2'-methoxy-4-nitro-2- 
biphehyl)carboxylaic as a yellow-orange solid. Data for mcthyl-(5 -fluoro-2 -methoxy-4- 
nitro-2-biphenyl)carboxylate: NMR (400 MHz, CDCI3) 8.73 (d, J = 2.4, 1 H); 8.39 
(dd, J = 8.3, 2.4, 1 H); 7.49 (d, J = 8.3, 1 H); 7.09 (td, J = 8.5, 3.1, 1 H); 7.00 (dd, / = 

15 8.5, 3.1, 1 H); 6.85 (dd, J = 8.9, 3.2, 1 H); 3.76 (s, 3 H); 3.70 (s. 3 H). 

5>Fluoro-2'-methoxv-4-nitn>2>biphenvlcarboxvlic acid In a 2(X)-mL flask, a solution of 
methyl (5'-fluoro-2'-mcthoxy-4-nitro-2-biphcnyl)carboxylate (4.24 g, 13.9 mmol) inTHF 
(50 mL) was cooled to 0 (ice/H20) and treated widi EtOH (10 mL) and 20% KOH (10 

20 mL). The reaction mixture was allowed to warm to rt and stirred overnight, acidified to 
pHlO (pH paper) with 10% HQ, and extracted with EtOAc (3 x 75 mL). The extracts were 
washed with brine (1 x 80 mL), combined, dried (MgS04), filtered, and concentrated to 
afford 3.68 g (91%) of 5-fluoro-2-methoxy-4-nitix>-2-biphenylcart)Oxylic acid as a yellow 
solid. Data for 5'-fluoro-2-methoxy-4-nitro-2-biphenylcaiboxy lie acid: NMR (400 

25 MHz, acetone-d6): 8.68 (d, 7 = 2.6, 1 H); 8.46 (dd, J = 8.5, 2.6, 1 H); 7.68 (d, J = 8.5, 1 
H); 7.16 (m, 2 H); 7.05 (dd, 7 = 8.8, 4.4, 1 H); 3.73 (s, 3 H). 
6-Fluoro-2-nitn>3 .4-benzocoumarin In a 250-mL flask, a suspension of 5 -fluoro-2 - 
methoxy-4-nitn>2-biphenylcarboxylic acid (3.60 g, 12.3 mmol) in dichloroethane (30 mL) 
was treated with SOCI2 (0.92 mL, 12.6 mmol, 1.0 cquivuiv) and heated to a gentle reflux 

30 for 90 min. The reaction vessel was cooled to 0 (icc«l20) and AICI3 (0.91 g, 6.8 mmol, 
0.55 equivuiv) was added portion-wise. The reaction mixture was allowed to slowly warm 
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to rt. stirred 5 h. and quenched with 5% HCl (100 mL). The crude product was extracted 
with EtOAc (4 x 150 mL). The extracts were washed with sat'd NIUCl (I x 100 mL), 
combined, dried (MgS04), filtered, and concentrated to afford 3.19 g (quant) of 6-fluoro-2- 
nitro-3.4-benzocoumarin as a yellow solid. Data for 6-fluoio-2-nitro-3,4-ben2ocoumarin: 
iH NMR (400 MHz. DMSOd*): 8.84 (d. J « 2.3. 1 H); 8.67 (m. 2 H); 8.40 (d, J « 9.2. 1 
H);7.55(m,2H). 

?-Amjno-6-fluoro-3.4-ben7.ocoumarin ^str ucture 40 of .«;cheine XI. where RJ=H. r2=F) in 

a 500-mL flask, a suspension of 6-fluorD-2-nitro-3,4-benzocoumarin (3.18 g. 12.2 mmol) in 

EtOAc (300 mL) was treated with 10% Pd/C (2.0 g) and AcOH (0.2 mL), and sUrred under 

an atmosphere of H2 for 1 h. The reaction mixture was filtered and the solids rinsed with 

acetone (200 mL). Concentration of the filtrate afforded 2.19 g (78%) of 2-amino-6-fluoro- 

3.4-benzocoumarin as a yellow solid. Data for 2-amino^fluoro-3.4-benzocoumarin: Ifl 

NMR (400 MHz, acetone-d*): 8.09 (d, / « 8.6. 1 H); 7.86 (dd, J = 9.8. 3.0. 1 H); 7.55 (d, 

V= 2.6, IH); 7.33 (dd.y« 9.2. 4.9. 1 H); 7.28 (dd. 7 « 9.2,2.6. 1 H); 7.17 (dt, 7= 3.0. 
9.0). 



9-Fluoro-1.2-<iihyriro.?..2.4-trimethvl-5-isocoiiinarinn [3.4-nouinolinp fCompound 207 , 
stnicnire 41 of .Scheme XI, where r1=H r2^F) In a 200-mL resealable pressure tube, a 
suspension of 2-amino-6-fluoro-3,4-benzocoumarin (1.10 g) in acetone (100 mL) was 
treated with iodine (Aldrich: 0.50 g) and heated to 110 T for 32 h. The reaction mixture 
was cooled to rt. concentrated to remove the bulk of the acetone, and dissolved in CH2CI2 
(200 mL). The organic layer was washed with 0.5 N Na2S203 (2 x 200 mL) and sat'd 
NaHCOa (1 X 100 mL). The aqueous layers were extracted with CH2CI2 (2 x 100 mL). 
25 The combined organic layers were dried (K2CO3), filtered, and concentrated to afforded an 
orange solid. Purification by SGC (hexane/EtOAc. 5/1) afforded 0.51 g (34%) of 
Compound 207 as a bright yellow solid. Data for Compound 207: 1h NMR (400 MHz, 
acetone-d6) 7.96 (d, J = 8.6. 1 H); 7.83 (dd. J = 10.0. 2.9. 1 H); 7.30 (dd. 7 = 9.0, 4.9. 1 
H);7.22(d.y= 8.6.1H);7.17(m.lH):6.25(brs.lH);5.54(s.lH);1.30(s.6H). Tht 
30 acetone multiplet obscures the C(4) methyl group. 
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EXAMPLE 108 
g-T:i»nrrwll-dihvf <r-?.?^trimethvl-S-coumarinof3.4-/ 
jc ^iymre 41 of <yrhi>ing XI. whrrp R ^-F. R^H) 

y-^p p^^.flHnroanir >-'^ (ctn.rt„n.. ^ of Scheme XT, where r1=F, r2=H) Ina250inL 
5 r.b. flask, a solution of 2-bromo-5-fluorophenol(l^casten 7.0 mL,W l.Oequivuiv) 
in acetone (140 mL) was treated with iodomethane (Aldrich: 4.8 mL, 77 mmol. 1 .2 
equivuiv), potassium caihonate (8 g). and water (1 mL). The reaction mixture was heated at 
reflux for 6 h. cooled to it. clarified with H2O (40 mL). and the bulk of the volatiles was 
removed under reduced pressure. The reaction mixture was extracted with EtOAc (3 x 120 
10 mL); the extracts were washed with brine (1 x 80 mL), combined, dried (K2CO3). filtered, 
and concentrated to a clear oil. Bulb-to-bulb distillation (60^5 "C, 0.7 Ton) afforded 13.22 
g (quant) of 2-bromo-5-fluoroanisole as a colorless liquid. Data for 2-bromo-5- 
fluoroanisole: Ifl NMR (400 MHz, CDCI3): 7.46 (dd, J- 10.6.8.7. 1 H); 6.64 (dd. 7 = 
10.4. 2.8. 1 H): 5.58 (dt, 10.4. 2.4. 1 H); 3.88 (s, 3 H). 

15 

AJF^,u^l.m^thox y i^«-^y^rc«^i'^«^id<'^^<^^r^^^^ wherefil^F.R -H) 

Inal00mLr.b.flask.asolutionof2-bromo-5-fluoroanisoIe(5.50g.26.8mmol, 1.0 

equivuiv) in THF (30 mL) was cooled to -78»C (CO2/IPA) and n.BuU^(2.5 M in hexanes; 
10.7 mL. 27 mmol. 1.0 equivuiv) was added via syringe over a 15 min period. The reaction 

20 mixturtwasstirredat-78Xfor45min. Trimethylborate (Aldrich: 9.1 mL, 80 mmol. 3.0 
equivuiv) was added slowly via syringe. The reaction mixtuic was allowed to warm to rt. 
stirred an additional 10 h. and cooled to 0 »C. The reaction mixture was brought to pH6 
with 5% HCl. poured into safd NfH4Cl (60 mL). and extracted with methylene chloride (3 x 
80 mL). The extracts were washed with safd NH4a (1 x 50 mL). combined, dried 

25 (MgS04). filtered, and concentrated to afford 4.22 g (93%) of crude 4-fluoro-2- 

methoxyboronic acid as a white solid, which was used without further purification. 

7.Finnm-?.nitm.3.4->vn7ocoumarin Ina200mLr.b.flask.asolutionof2-bromo-5. 
nitiobenzoic acid (Compound 43. Scheme Xn) (Aldrich: 4.10g, 16.7mmol. l.Oequivuiv) 
30 in DME (65 mL) was treated with tetrakis(triphenylphosphine) palladium (Al^^^^ 0.58g, 
0.50 mmol. 3.0 mol%). The reaction mixture was stirred at rt for 10 min. Asolutionof4. 
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fluoro-2-niethoxyphenylboronic acid (4.20 g, 25 mmol, L5 equivuiv) in EtOH (10 mL) was 
added, followed by 2.0 M Na2C03 (30 mL). The reaction mixture was heated to 80X for 6 
h, cooled to rt. poured into 5% HQ (100 mL), and extracted with EtoAc (3 x 100 mL). The 
extracts were washed with sat'd NH4a (1 x 100 mL) and brine (1 x 100 mL), combined, 
5 dried (MgS04), filtered, and concentrated to an orange solid. This crude materia], 

consisting of impure 4 -fluoro-2 -methoxy-4-nilro-2-biphenylcarboxylic acid (structure 44 of 
Scheme XII, where R1=F, r2=H), was suspended in i,2-dichloroethane (80 mL), treated 
with thionyl chloride (1.2 mL), and heated at reflux for 90 min. The reaction mixture was 
cooled to rt, treated with aluminum trichloride (0.4 g), and allowed to react overnight (11 h). 

10 The reaction mixture was poured into 20% KOH (80 mL) and extracted with methylene 
chloride (3 x 80 mL). Tlie extracts were combined* dried (MgS04), filtered, and 
concentrated to an orange oil. The crude material was dissolved in methylene chloride (50 
mL). adsorbed onto Celite™ (.1 g), and concentrated to a fluffy orange powder. This 
powder was applied to a pad of silica gel in a 250 mL Buchner funnel (50 x 50 mm). The 

15 pad was rinsed with 100mLof2:l hexane:EtOAc, which was discarded, and then 4(k) mL 
of 1: 1 hexanerEtOAc. The filtrate was concentrated to afford 2.08 g (48%) of 7-fluoro-2- 
nitro-3,4-benzocoumarin as an orange solid. Data for 7-fluoro-2-nitro-3,4-benzocoumarin: 
1h NMR (400 MHz, acetone-d6) 9.02 (d, 7 = 2.4, 1 H); 8.7 1 (dd, J = 8.8, 2.4, 1 H); 8.65 
(d, J = 8.8. 1 H); 8.53 (dd. J = 9.6, 6.1. 1 H); 7.34 (m. 2 H). 

20 

2-Amino-7-fluoro-3.4-be n2ocoumarin f structure 40 of Scheme XII. where R^=R r2=H) In 
a 250-mL flask, a suqwnsion of 7-fluoro-2-nitn>-3.4-benzocoumarin (2.04 g, 7.9 mmol) in 
EtOAc (150 mL) was treated with 10% Pd/C (1.2 g) and AcOH (0.2 mL), and stirred under 
an atmosphere of H2 for 1 h. The reaction mixture was filtered and the solids rinsed with 
25 acetone (200 mL). Concentration of the filtrate afforded 1 .61 g (89%) of 2-amino-7-fluoro- 
3,4-benzocoumarin as a yellow solid. Data for 2-amino-7-fluoro-3,4-benzocoumarin: 
NMR (400 MHz, acetone-d6) 8.15 (dd. J = 9.6, 6.1, 1 H); 8.05 (d, J = 8.6, 1 H); 7.55 (d, J . 
= 2.5, 1 H); 7.28 (dd. J = 8.6. 2.5. 1 H); 7. 14 (m. 1 H); 7. 1 2 (d. •/ = 9.6. 1 H); 5.4 (br s. 2 
H). 

30 8-Fluoro> 1 -2>dihvdro-2. 2.4-trimethvl>5-coumarinor3.4-/lQuinoline (Compound 208. 

stnicnare 39 of Scheme XI. where r1=R r2=i^) In a 200-mL resealable pressure tube, a 
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suspension of 2-ainino-7-fluoro-3,4-benz6coumarin (1.61 g) in acetone (100 mL) was 
treated with iodine (Aldrich: 0.S0 g) and heated to 1 10°C for 32 The reaction mixture 
was cooled to it, concentrated to remove the bulk of the acetone, and dissolved in CH2CI2 
(200 mL). The organic layer was washed with 0.5 N Na2S203 (2 X 200 mL) and sat'd 
5 NaHCOs ( 1 x 1 00 nnL). The aqueous layers were extracted with CH2a2 (2 x 100 mL).. 
The combined organic layers were dried (K2CO3), filtered, and concentrated to afford an 
orange solid. Purification by SGC (hexane/EtOAc, 5/1 ) afforded 0.46 g (2 1 %) of 
Compound 208 as a bright yellow solid. Data for Compound 208: NMR (400 MHz, 
acetone-dft) 8.12 (dd, 7 = 9.6. 5.9, 1 H); 7.92 (d, J = 9.6, 1 H); 7.22 (d, J = 8.6, 1 H); 7.1 1 
10 (m. 2 H); 6.1 (br s. 1 H); 5.53 (d, J = 1.2. 1 H); 1.29 (s, 6 H). The acetone multiplet 
obscures the C(4) methyl group. 

EXAMPLE 109 

9-qilorp-l ,?-dil)Ydro-2,2,4-trimethYl-5-coumarinor3,4-flquin^ fCompound 209, 

15 structure 41 of Scheme XI. where R^=H, R^sCl) 

2-Broino-4-chloroanisole (structure 36 of Scheme XL where R^=H. R^^l) In a 250 mL 
r.b. flask, a solution of 2-bromo-4-chlorophcnol (Lancaster: 16.94 g, 81 .6 mmol, 1.0 
cquivuiv) in acetone (160 mL) was treated sequivuentially with iodomethane (6,10 mL, 98 
mmol, L2 equivuiv), potassium carbonate (12 g), and water (4 mL). The reaction mixture 

20 was heated at reflux for 3 h, cooled to rt, and the bulk of the vplatiles was removed under 
reduced pressure. The residue was poured into water (140 mL) and extracted with EtOAc (3 
X 150 mL). The extracts were washed with brine (1 x 100 mL), combined, dried (K2CO3), 
Altered through a pad of Celite*^, and concentrated to a clear oil. Short-path distillation 
(80-85 X, 1 Torr) afforded 1 7.74 g (98%) of 2-bromo-4-chloroanisole as a clear liquid. 

25 Data for 2-bromo-4-chloroanisole: NMR (400 MHz, acetone-da) 7.53 (d, J = 2,5, 1 
H); 7.24 (dd, J = 9.7, 2.5, 1 H); 6.81 (d, / = 9.7, 1 H); 3.88 (s, 3 H). 

5-Chloro-2-methoxvphenvlboronic acid (structure 37 of Scheme XI. where R^=H. R^=Cn 
This compound was prepared in a manner similar to that of 5-fluoro-2- 
30 methoxyi*enylboronic acid (EXAMPLE 107) from 2-bromo-4-chloroanisole (2.00 g, 9.0 
mmol, 1.0 equivuiv), n-BuLi (2.5 M in hcxanes; 3.62 mL. 9.0 mmol, 1.0 cquivuiv), and 
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trimethylborate (3.0 mL, 26 mmol. 2.9 equivuiv) to afford 1 .30 g (77%) of crude 5-chJoro-2- 
methoxyphenylboronic acid as a white semi-solid. This compound was used in the next 
reaction with no further purification. 



10 



15 



20 



wt)^reRl=H. R^aCi) This conipound was prqwucd in a manner similar to that of methyl- 
(5'-fluoro-2'.methoxy-4-nitro-2-biphcnyI)cart)Oxylate (EXAMPLE 107) from methyl 2- 
bromo-S-nitrobenzoate (1.25 g. 4.8 mmol. 1.0 equivuiv). tetrakis(triphenylphosphine) 
palladium (Aldrich: 0.16g, 0.14 mmol. 2.9 mol%). and 5-chIoro-2-methoxyphenylboronic 
acid ( 1 .30 g, 6.9 mmol, 1 .5 equivuiv) to afford 0.85 g (55%) of methyl -5'-chloro-2*- 
methoxy-4-nitro-2-biphenylcarboxylate as a yellow-orange solid. Data for methyl-5'-chlorc)- 
2-methoxy^nitro-2-biphenylcarboxylaie: Ifl NMR (400 MHz, CDCI3): 8.73 (d, J = 2.4. 
1 H); 8.38 (dd. J * 8.5. 2.5. 1 H); 7,49 (d. / = 8.5. 1 H); 7.36 (dd, 3 « 8.7, 2.5, 1 H); 7.23 (d. 
} « 2.5. 1 H); 6.85 (d, 7 « 8.7. 1 H); 3.76 (s. 3 H); 3.70 (s, 3 H). 

£-Ch)prp-2'-mgthoxv-4-nititv2.hiDheTivlcarhn|Y| i rff ^i/< This compound was prepared in a 
manner similiu- to that of 5'-nuofo-2'-methoxy-4-nitro-2-biphenyIcarboxylic acid 
(EXAMPLE 107) from methyl-5'-chlon)-2-methoxy-4-nitro-2-biphenylcarboxylate (0.83 g. 
2.6 mmol) to afford 0.75 g (95%) of 5'-chloro-2'-methoxy-4-nitix>-2-biphcny]carboxylic acid 
as a yellow solid. Data for (5'-chloro-2-methoxy-4-nitro-2-biphenyI)carboxylic acid: 
NMR (400 MHz. acetone-de) 8.69 (d. J = 2 J. 1 H); 8.46 (dd, 7 = 8.3. 2.6. 1 H); 7.68 (d, J 
= 8.5. 1 H); 7.41 (dd, J = 8.9. 2.7, 1 H); 7.33 (d, J « 2.8. 1 H); 7.08 (d, 7 =: 8.6, 1 H); 3.75 
(S.3H). 



^ ^h>py9-2-pim>-3.4-bffpzQcovmqriP This compound was prepared in a manner similar to 
that of 6-fluoro-2-nitro-3,4.benzocoumarin (EXAMPLE 107) from 5'.chloro-2 -methoxy^ 
nitro-2-biphenylcarboxylic acid (0.74 g, 2.3 mmol). S0a2 (0.17 mL, 2.3 mmol), and AlCla 
(0.30 g, 2.5 mmol) to afford 0.64 g (quant) of 6<hloro-2-nitTo-3.4-ben2ocoumarin as a 
yellow solid. Data for 6-chloro-2-nitro-3.4-ben2ocoumarin: NMR (400 MHz, acetone- 
d6) 9.04 (d. 7 = 2.3. 1 H); 8.73 (m, 2 H); 8.51 (d. 7 = 2.4, 1 H); 7.72 (dd, 7 = 8.6, 2.4. 1 
H);7.50(d,7= 8.7, IH). 



30 
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2-ATnino-6-chloro-3.4-benzocoumarin (stnicture 40 of Scheme XI. where R^=H. r2=C1) 
This compound was ptqpared in manner similar to that of 2-ainino-6-fluoro-3,4- 
benzocoumarin from 6-chloro-2-nitro-3,4-benzocoumarin (0.64 g, 2.3 irnnol) to afford 0.50. 
- 5 g(88%)of2-amino-6-chloro-3,4-benzocoumarin asayellowsolid. Data for 2-amino-6- 
chlon>-3,4-benzocoumarin: NMR (400 MHz, acetone-de) 8.1 1 (m, 2 H); 7.55 (d, J = 
2 J, 1 H); 7.39 (dd. J = 8.6, 2.5, 1 H); 7.28 (m, 2 H). 

9-Chloro-l .2-dihvdro-2.2.4-trimethvl-5-coumarinor3.4-nquinoline (Compound 209. 

10 structure 41 of Scheme XI. where R^=H. R^=C1) This compound was prepared in a 

maimer similar to that of Compound 207 from 2-amino-6-ch]oro-3,4-benzocoumarin (0.50 
g) to afford 0.14 g (21%) of Compound 209 as a bright yellow solid. Data for Compound 
209: 1h NMR (400 MHz, acetone-de): 8.10 (d, J - 2.4. 1 H); 8.00 (d, J « 8.7, 1 H); 7.39 
(dd. J = 8.7, 2.3, 1 H); 7.26 (d, 7 = 8.8, 1 H); 7.23 (d, 7 = 8.6, 1 H); 5.55 (s, 1 H); 1.30 (s, 

15 6 H). The acetone multiplet obscures the C(4) mediyl group. 

EXAMPLE 110 

f^5^-S-Butvl-9-fluoro-1.2-dihvdro-2.2.4-trimethvl-5ff-chromenor3.4-fiquinoHne 
(Compound 210. strucnire 42 of Scheme XI. where R=n-butvl. R^=H. R^F) 

20 This conipound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(0.53 g, 1 .7 mmol) and n-BuLi (2^ M in hexahes, 2.7 mL, 6.8 mmol, 4.0 equivuiv) to afford 
0.34 g (57%) of Compound 210 as a yellow foam. Data for Compound 210: ^HNMR 
(400 MHz. acetone-d6): 7.54 (d, J = 8.5, 1 H); 7.49 (dd, J = 10.2, 2.9, 1 H); 7.03 (dd, J = 
8.8, 4.9. 1 H); 6.88 (dt, J = 2.9, 8.8. 1 H); 6.75 (d, 7 = 8.5, 1 H); 5.80 (br s. 1 H); 5.49 (s, 1 

25 H); 4.83 (t, 7 = 7,6. 1 H); 2.36 (q. 7 = 7.5, 2 H); 2.05 (s, 3 H); 1.46 (sextet, 7 = 7.4. 2H); 
1.10 (br s, 8H); 0.93 (t, 7 = 7.4. 3 H). 

EXAMPLE 111 

(^^5.Butvl^fluoro-1.2-dihvdrD-2^.4-trimethv l-5f/..chromenor3.4-nQuinQline 
30 (Compound 211. structure 42 of Scheme XI. where R=ii-butvl. R^=F. R2=m 
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This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 208 
(29 mg, 0.09 mmol) and n-BuLi (2.5 M in hexanes, 0. 1 6 mL, 0.40 mmol) to affoid 6.5 mg 
(20%) of Compound 211 as a yellow foam. Data for Compound 211: 1h NMR (400 MHz, 
acetone-de): 7.77 (dd.7 = 8.7, 6.3, 1 H); 7,51 (d. J s 8.5. 1 H); 6.85 (m, 3 H); 5.80 (br s. 
5 1 H); 5.49 (s, 1 H); 4.84 (t, 7 = 7.5, 1 H); 2.37 (q. J = 7.5, 2 H); 2.07 (s, 3 H); 1 .47 (sextet. 
J - 7.4. 2 H); 1 ; 10 (br s, 8H): 0.93 (t, 7 = 7.4. 3 H). 

EXAMPLE 112 

(Jg/5>-5-r3-Chlo rophenvn-9-fluoTX>-1.2-dihYdro-2.2.4-trimethvl-5tf-chromenor3.4- 
10 nquinoline (Compound 212. stnicnire42of SchemeXl. where R=3w;hloroDhenvl. R IgH 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(50 mg, 0. 16 nimol) and S-bromochlorobenzene (120 mL) to afford 46 mg (70%) of 
Conjpound 212 as a colorless solid. Data for Compound 212: 1h NMR (400 MHz. 
15 acetone-d6): 7.56 (d. 7 a 8.4, 1 H); 7.36 (dd. J = 9.8. 2.9. 1 H); 7.25 (m, 4 H); 6.95 (s, 1 
H); 6.85 (d, y = 8.5, 1 H); 6.81 (m. 1 H); 6.74 (td. J = 8.5, 2.9. 1 H); 5.5 1 (s, 1 H); 2.00 (d, 
1.0.3H); 1.28 (s. 3 H); 1.26 (5,3 H). 

EXAMPLE 113 , 
20 (iy.y)-5-(4-Chloro-3-methvlphenvlV9.fliiom .l.2-dihvdrD-2.2.4-trimethvl-5//-chromenor3.4. 
flqyinoline (Compound 213. structure 42 of Schiane XI. where R=4^hloro.3.methvlnhenvl 
R1=H.r2«F> 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(50 mg. 0. 1 6 mmol) and 5-bTomo-2-chlorotoluene (0.2 1 g) to afford 42 mg (62%) of 
25 Compound 213 as a colorless solid. Data for Compound 213: NMR (400 MHz, 

acetone-da): 7.55 (d, J - 8.4, 1 H); 7.34 (dd, J = 10.0, 2.8. 1 H); 7.22 (m. 2 H); 7.00 (br d, J 
= 10.3. 1 H); 6.89 (s. 1 H); 6.84 (d. J = 8.4, 1 H); 6.75 (m. 2 H); 5.49 (s, 1 H); 2.24 (s, 3 H); 
1.99 (d. y = 1.2, 3 H); 1.27 (s, 3 H); 1.25 (s, 3 H). 
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EXAMPLE 114 

f/y^-5-f4-^lorophenvlV9'fluQfD-l ■2-dihvdro-2^.4-trimethvl-5//-<;hromenof3.4- 
flquinoline (Compound 214. structure 42 of Scheme XI. where R=4-chlorophenvl. R^=H. 

5 

This compound was {Hepared by General Method 5 (EXAMPLE 60) from Compound 207 
(50 mg, 0. 1 6 mmol) and 4-br6mochloTobenzene (0. 1 9 g) to afford 33 rag (50%) of 
Compound 214 as a pale yellow oil. Data for Compound 214: NMR (400 MHz, 
acetone-dft) 7.55 (d,V = 8.4. 1 H); 7.34 (dd, J = 10.0, 2.8, 1 H); 7.27 (d, J = 8.6, 2 H); 7.22 
10 (d, J = 8.6, 2 H); 6.92 (s, 1 H); 6.84 (d, J = 8.5. 1 H); 6.75 (m, 2 H); 5.60 (br s, 1 H); 5-48 
(d, y = 1 .3, 1 H); 1 .99 (d, y = 1 .3, 3 H); 1 .27 (s, 3 H); 1 .24 (s, 3 H). 

EXAMPLE 115 

(/iy5^-9-Fluoro-1.2-dihvdro-5-f4-methoxyphenylV2.2.4-trimethvl-5ff-chromenor3.4- 
15 flouinoline (Compound 215. structure 42 of Scheme XI. where R=4-methoxvphenvl. R^=H. 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(50 mg, 0.16 mmol) and 4-bromoanisole (0.13 mL) to afford 8 mg (12%) of Compound 215 
as a pale yellow oil. Data for Compound 215: 1H NMR (400 MHz, acetone-do) 7.53 (d, 7 
20 = 8.4, 1 H); 7.34 (dd, J = 10,0, 2.8. 1 H); 7.1 1 (d. 7 « 8.8. 2 H); 6.86 (s, 1 H); 6.82 (d, J = 
8.4, 1 H); 6.76 (d, J = 8.6, 2 H); 6.70 (m, 2 H); 5.6 (br s, 1 H); 5.46 (s. 1 H); 3.70 (s, 3 H); 
1.99 (s. 3 H); 1.26 (s, 3 H); 1.23 (s. 3 H). 

EXAMPLE 116 

25 (R/S)-S-¥]uoTO- 1 .2-dihvdro-5-methoxv-2.2.4-trimethvl-5g-chromenor3.4-/lquinoline 
(Compound 216. structure 47 of Scheme XIV. where R^=F■ R^sH. R^ethvl. X=0) 
(/t/5>-8-Fluoro-1.2-dihvdro-5-hvdroxv-2.2.4-trimethvl-5//-chromenor3.4-nquinoline 
(structure 46 of Scheme XIV. where R^=F. R^sH) This compound was prepared in a 
manner similar to that of Compound 185 (EXAMPLE 85) from Compound 208 (1 70 mg) 

30 and DIBALH (1.0 M in hexane; 1.25 mL) to afford 27 mg (16%) of (/?/5)-8-fluoro-l,2- 

dihydro-5-hydioxyl-2,2,4-trimethyl-5/f-chromeno[3,4-^quinoIine as a white solid. Data for- 
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(^5)-8-fluoro-l^-dihyditH5-hydroxy-2^Atrimethyl-5/f-chroineno[3,4-^quinoline: 
NMR (400 MHz, acetone-dfi): 7.74 (dd, J = 8.6. 6.3, 1 H); 7.50 (d, J = 8.4, 1 H); 6.85 (s, 1 
H); 6.79 (m, 2 H); 6.72 (dd, J = 9.9, 2.7, 1 H); 5.5 1 (d, 7 = 1 .2, 1 H); 2.82 (s, 3 H); 1 .30 (s, 
3H); 1.17(s,3H). 

5 ■ 

fjy5>-8-Fluoro-1.2-dihvdro-5.iTi ethoxv-2.2.4-triinethvl-5//-chromenor3.4./lQuinoline 
fCompound 216. stnicture 47 of Schemii XIV. where R'=F. r2=H. R^=methvl. X=0^ This 
compound was prepared in a manner similar to that of Compound 186 (EXAMPLE 86) 
from (/i/'5)-8-nuoro- 1 ,2-dihydro-5-hydroxy-2,2,4-trimethyl-5Jy-chromeno[3,4-/Iquinoline 
10 (24 mg) to afford 25 mg (quant) of Compound 216 as a white solid. Data for Compound 
216: 1h NMR (400 MHz. acetone-d^) 7.74 (dd, J = 8^, 6.2, 1 H); 7J0 (d, J = 8.4, 1 H); 
6.85 (m. 2 H); 6.79 (d, 7 = 8.4, 1 H); 6.38 (s, 1 H); 5.52 (t. 7 = 1 .0, 1 H); 3,46 (s. 3 H); 2.26 
(d, /= 1.2. 3 H); 1.31 (s, 3 H); 1.15 (s. 3 H). 

15 EXAMPLE 117 

f/Z/5^-S-f4-Chlnn;>Dhenvn-8-f luoro-1.2-dihvdro-2.2.4-triTnethvl-5//-chromenor3.4- 
flouinoline rCnmpound 217. str ucture 42 of Scheme XI. where R=4-chlorophenvl. Ri=F 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 208 
20 (42 mg, 0.13 nmiol) and 4-bromochlorobenzene (0.19 g) to afford 10 mg(18%) of 
Compound 217 as a pale yellow oil. Data for Compound 217: NMR (400 MHz. 
acetoncKlfi) 7.62 (dd. J = 8.6, 6.5, 1 H); 7.53 (d, J = 8.4, 1 H); 7.27 (d. J « 8.7. 2 H); 7.23 
(d, / = 8.7, 2 H); 6.96 (s. 1 H); 6.83 (d, 7 = 8.2. 1 H); 6.67 (m. 1 H); 6.58 (dd. 8.7. 2.5, 1 
H); 5.48 (d, J « 1.3. 1 H); 1 .99 (d. 7 = 1.2, 3 H); 1.26 (s, 3 H); 1.23 (s. 3 H). 

25 

EXAMPLE 118 

(j?/5^-9-Chlon>-S-r4- chlorophenvl>-1.2-dihvdro.2.2.4-trimethvl-5tf-chromenof3.4- 
flQuinoline ^Compound 218. strucnire 42 of Scheme XI. where R=4-chloroDhenvl. RJ=H. 

30 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.12 mmol) and 4-bromochloiobenzene (0.19 g) to afford 23 mg (44%) of 
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Compound 218 as an off-white oil. Data for Compound 218: NMR (400 MHz, 
acctonc-d6) 7.59 (d, J = 2.5, 1 H); 7.58 (d, J = 8.4, 1 H); 7.27 (d, J = 8.6, 2 H); 7.22 (d, J = 
8.6. 2 H); 6.96 (dd. J = 8.5. 2.4. 1 H); 6.94 (s, 1 H); 6.84 (d, J = 8.4, 1 H); 6.78 (d. J = 8.5, 
1 H); 5.7 (br s, 1 H); 5.49 (d. J ^ 1.1. 1 H); 1.99 (d, J = 1.1. 3 H); 1.27 (s, 3 H); 1.24 (s, 3 
5 H). 

EXAMPLE 119 

fZV5>Butvlidene-L2>dihvdro-2-2.4-trimethvl>5tf>chromcnor3.4-/lquinoline (Compound 
219. structure 45 of Scheme Xni. where R^=r2=H. R3=n>Dropvn 

10 General Method 6: Preparation of compounds of structure 4 3 from Compound 159 or 

compounds of structure 39. This transformation involves the addition of a Grignard reagent 
(or, alternatively, an organolithium reagent) to Compound 159 or compounds of structure 41 
followed by an acid catalyzed dehydration reaction. To a flame-dried flask chai^ged with 
magnesium powder (8-10 equivuiv) and iodine (1-5%) under nitrogen was added one fourth 

15 of a solution of the corresponding benzyl bromide (or chloride) (8-10 equivuiv) in 2-3 mL 
of THF or ether. The mixnire was allowed to stir for 5-10 min until the reaction initiated (a 
few drops of 1.2-dibromoethane might be necessary to initiate the reaction), and then the 
rest of the benzyl bromide (chloride) solution was added and the reaction went to 
completion in several min to give a colorless solution. The Grignard reagent solution was 

20 cannulated into a yellow solution of Compound 159 or a compound of structure 41 in 1 -2 
mL of THF and the resulting dark red mixture was allowed to stir at rt for 20-66 min until 
the red color faded. The reaction was quenched with water (5 mL) and extracted with ethyl 
acetate (2x15 mL). Removal of the solvent under reduced pressure afforded the crude 
lactol as a yellow oil. which was dissolved in 5 mL of methylene chloride and was treated 

25 with p-toluenesulfonic acid (5-10 mol%). The reaction was stirred at rt for 30 min and was 
quenched with a 2% NaOH aqueous solution (2 mL). The mixture was extracted with ethyl 
acetate (20 mL) and was washed with brine (5 mL), and was then concentrated. 
Chromatography of the crude mixture on a silica gel column using 10 % ethyl 
acetate/hexane as the eluent afforded the compound of structure 45 as a bright yellow oil or 

30 solid in good yield. 
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(Z>-5-ButYlidene- 1 .2-dihvdro-2.2.4-trimethvl-5//- chromenor3.4-flQuinoline r(7 ^ n Tr?Vn^ 

219. stnicture 45 of Scheme XIH. where r1=r2=h. R3-H.pmpy|^ This compound was 
prepared by General Method 6 from 1.6 M hexane solution of n-butyllithium (0.2 mL, 0.32 

. iranol) and Compound 159 (20 mg. 0.07 mmol) to afford 4.8 mg (2 1 %) of Compound 219 
5 as a bright yellow oil. Data for Compound 219: Rf = 0.62 (silica gel. 25% EtOAc: hexane); 
iH NMR (400 MHz. acetone-d6) 7^74 (d, 7 = 7.5. 1 H), 7.54 (d, J = 8.4, 1 H). 7. 14 (t . 7 = 
7.5, 1 H). 7.03-6.98 (m, 2 H), 6.74 (d. J = 8.4. 1 H). 5.48 (s. 1 H). 4.8 1 (t, 7 = 7.5, 1 H), 
2.40^2.35 (m. 2 H), 2.09 (s, 3 H). 1 .49-1 .44 (m, 2 H). 1 .27 (br s. 6 H), 0,93 (i. J = 7.3. 3 H). 

0 EXAMPLE 120 

fZ)-5-Benzvlidene- 1 ■2-dihvdro-2.2.4-trifn ethvl-5//-chromenor3.4.flquinoline f Comp nimH 

220. stnicture 45 of Schemi ; XHI. where r1=r2=h. R3=p>M.nYl) 

This compound was prepared by General Mediod 6 (EXAMPLE 1 19) from benzyl bromide 
(171 mg, 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 6.3 mg (25%) of 
5 Compound 220 as a bright yellow oil. Data for Compound 220: Rf» 0.50 (silica gel, 25% 
EtOAc: hexane): NMR (400 MHz, acetone-d6) 7.82 (t. 7 = 7.6, 3 H). 7.64 (d, J = 8.4, 
1 H), 7.38 (t , / = _7.6. 2 H). 7.24-7.20 (m, 3 H). (7.09-7.06) (m, 1 H). 6.84 (d. J = 8.4, 1 
H). 5.68 (s. 1 H). 5.55 (s 1 H). 2. 1 1 (s. 3 H), 1.29 (br s, 6 H). 

' EXAMPLE 121 

(?)-5-(4-FluorobenzviideneV1.2-dihvdm-2 7,.4-trinfiethvl.5ff-chroinenor3.4-nQuinoIine 
(Compound 221. structure 45 of Scheme XHI. where R 1=r2=h. R3=4-fluoronhenvn 
Tliis compound was prepared by General Mediod 6 (EXAMPLE 1 19) from 4-fluorobenzyl 
chloride (145 mg, 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 17 mg 
(63%) of Compound 221 as a bright yellow oil. Data for Compound 221: Rf = 0.56 (silica 
gel. 25% EtOAc: hexane); Ifl NMR (400 MHz, acetone-d6) 7.87-7.82 (m, 3 H). 7.64 (d. J 
= 8.4. 1 H), 7.22-7.05 (m, 5 H), 6.82 (d, J = 8.4. 1 H), 5.68 (s. 1 H). 5.54 (s. I H). 2.10 (s. 
3H), 1.32(brs.6H). 

EXAMPLE 122 

(Z)-S-(4-BronK)benzvlidene)-1.2-dihv dro-2.2.4-triinethvl.5W-chromenor3.4-nquinn1ine 
(Compound 222. stmcinre 45 of Sche me XTH. where R^=r2=R R3=4-bromophenvn 



wo 96/19458 



PCT/US95/16096 



168 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from 4-bromobenzyl 
bromide (250 mg, i .0 mrool) and Compound 159 (20 mg, 0.07 nunol) to afford 24 mg 
(82%) of Compound 222 as a bright yellow oil. Data for Compound 222: 1hNMR(400 
MHz, acetone-d6) 7.83 (d,7 = 8.4. 1 H), 7.77 (d, J = 8.6. 2 H), 7.65 (d, J = 8.4. 1 H). 7.55 
5 (d, y = 8.6. 2 H), 7.26-7.17 (m, 2 H), 7.1 1-7.06 (m, 1 H), 6.84 (d. J = 8.3, 1 H). 5.66 (s, 1 
H), 5.55 (s. 1 H), 2.09 (s, 3 H). 1.34 (br s, 6 H). 

EXAMPLE 123 

(Z)-5-(3-BromobenzvlideneV 1 .2-dihvdro-2.2.4-trimethvl-5//-chromenor3.4-nquinoline 
10 (Compound 223. strucnire 45 of Scheme XIII. where R ^=R^H. R3=3-bromophenvl) 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from 3.-to>mobenzyI 
bromide (250 mg, 1 .0 nunol) and Ck>mpound 159 (15 mg. 0.05 mmol) to afrbrd 22 mg 
(98%) of Compound 223 as a bright yellow oil. Data for Compound 223: NMR (400 
MHz. acetone-d6) 8.03 (s, 1 H). 7.85 (d. J = 7.9. 1 H), 7.78 (d. 7 = 7.9, 1 H), 7.66 (d. J = 
15 8.4. 1 H). 7.41-7.17 (m, 4 H), 7.09 (t, J = 7.9. 1 H). 6.85 (d. J = 8.3. 1 H). 5.67 (s. 1 H). 
5.55 (s,l H), 2.10(s,3H). 1.33(brs.6H). - 

EXAMPLE 124 

('Z)-5-f3-Chlorobenzvlidene)-1.2-dihvdro-2.2.4-trimethvl-5//-chromenor3.4-flquinoline 
20 (Compound 224. strucoire 45 of Scheme Xni. where Rl=R2aH. R3=3-chlorophenvl) 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from 3-chlorobenzyl 
chloride (161 mg, 1.0 mmol) and Compound 159 (10 mg. 0.035 mmol) to afford 6.3 mg 
(45%) of Compound 224 as a bright yellow oil. Data for Compound 224: Rf s 0J3 (silica 
gel. 25% EtOAc: hexane); NMR (400 MHz, acetone-d6) 7.88-7.85 (m, 2 H). 7.72 (d, J 
25 = 8.0. 1 H), 7.67 (d. / = 8.4, 1 H), 7;40 (t, J = 8.0, 1 H), 7.26-7.20 (m, 3 H), 7.12-7.08 (m, 
1 H), 6.85 (d, J = 8.4, 1 H). 5.68 (s. 1 H). 5.56 (s, 1 H), 2.10 (s, 3 H), 1.29 (br s. 6 H). 

EXAMPLE 125 

fZ>-5-(3-FluQroben2vlideneV1.2-dihvdro-2.2.4-trimethvl-5H-chromenor3.4-fiQuinoline 
30 (Compound 225. structure 45 of Scheme XHI. where rIsR^^H. R3g3-fluoroDhenvn 
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This compound was prepared by General Method 6 (EXAMPLE 1 19) from S-fluorobenzyl 
bromide ( 1 89 mg, 1 .0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford S.4 mg 
(20%) of Compound 225 as a bright yellow oil. Data for Compound 225: Rf s 0.50 (silica 
gel. 25% EtOAc: hexane); NMR (400 MHz, acetone-dg) 7.85 (d,/ = 7.9, 1 H), 7.66 (d, 
5 7 = 8.6, 2 H), 7.52 (d, J = 7.9. 1 H), 7.43-7.38 (m. 1 H), 7.25-7.23(ra, 2 H). 7. 1 1-7.07 (m, 
1 H), 7.02-6.97 (m, 1 H), 6.85 (d, J = 8.6. 1 H), 5.70 (s, 1 H), 5.55 (s. 1 H). 2.10 (s. 3 H), 
1.29(brs.6H). 

EXAMPLE 126 

10 f2>-5-f2-Chlorobenzvlidene)-1.2-dihvdro-2.2.4-trimethvl-5tf-chromenof3.4-/lauinoline 

rCompound 226. strucmre 45 of Scheme Xm. where R'^R^H. R3=2-chloroDhenvn This 
compound was prepared by General Method 6 (EXAMPLE 1 19) ftx)m.2-chlorobenzyl 
chloride ( 1 6 1 mg. 1 .0 mmol) and Compoimd 159 (20 mg, 0.07 nunol) to afford 8.4 mg 
(30%) of Compound 226 as a bright yellow oil. Data for Compound 226: Rf s 0.44 (silica 

\ 5 gel, 25% EtOAc: hexane); NMR (400 MHz, acetone-d6) .8.44 (d,7 * 7.9, 1 H), 7.85 (d, 
J - 7.9, 1 H). 7.67 (d.7 = 8.5. 1 H), 7.45-7.37 (m, 2 H). 7.25-7.21 (m, 3 H), 7.20-7.1 l(m, 1 
H). 6.86 (d. J = 8.5. 1 H), 6.20 (s. 1 H), 5.55 (s, 1 H). 2.15 (s, 3 H), 1.29 (br s, 6 H). 

EXAMPLE 127 

20 (Z)-S-(2-Bromobenzvlidene)-1.2-dihvdro-2.2.4-trimethvl-5//-chromenof3.4-flquinoline 

(Compound 227. stnicnire 45 of Scheme XIH. where rUr2=H. R3=2.bromoDhenvlV This 
compound was prepared by General Method 6 (EXAMPLE 1 19) from 2-bromobenzyi 
bromide (250 mg, 1.0 mmol) and Compound 159 ( 20 mg, 0.07 mmol) to afford 2.8 mg 
(10%) of Compound 227 as a bright yellow oil. Data for Compound 227: Rf s 0.44 (silica 

25 gel, 25% EtOAc: hexane); NMR (400 MHz, acetone-d6) 8.45 (d, J = 7.9, 1 H), 7.85 
(d, J = 7.9, 1 H). 7.67 (d, J = 8.5, 1 H). 7.64 (d, 7 = 7.9. 1 H), 7.45 (t, J = 8.5, 1 H), 7.23 
- 7.07 (m, 4 H). 6.87 (d, J = 8.5, 1 H), 6.19 (s. 1 H), 5.55 (s, 1 H), 2.15 (s, 3 H), 1.29 (br s, 
6H). 
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rZ^-5-f2-Fluorobenzvlidene)-1.2-dihYditv2.2.4-trimethvl-5H- chronienor3 .4-nquinoline 
(Compound 228. structure 45 of Scheme X HI. where r1=r2=H. R3=2-fluorophenvn This 
compound was prepared by Gennal Method 6 (EXAMPLE 1 19) from 2-fluorobenzyl 
5 bromide (189 mg. 1.0 mmol) and Compound 159 (10 mg, 0.034 nimol) to affoid 2.1 mg 
( 1 6%) of Compound 228 as a bright yellow oil. Data for Compound 228: NMR (400 
MHz. acetone-d6) 8.39 (m, 1 H). 7.85 (d. J = 7.4. 1 H), 7.67 (d. / = 8.5. 1 H). 7.30-7.06 
(m, 6 H). 6.86 (d, J = 8.5, 1 H), 5.96 (s. 1 H), 5.90 (s, 1 H), 5.55 (s, 1 H). 2.13 (s, 3 H), 1.32 
(brs,6H). . 

10 

EXAMPLE 129 

fZ>-5-f2.3-DifluorobenzvlideneV1.2-dihvdro-2.2.4-trimethvl-5tf-chromenor3.4-nquinoline 
(Compound 229. structure 45 o f Scheme XHl. where r1sR2«H. R3=23-difluoroDhenvn 
This compound was prepared by General Method 6 (EXAMPLE 1 1 9) from 2,3- 
15 difluorobenzyl bromide (207 mg. 1 .0 mmol) and Compound 159 (1 0 mg, 0.034 nmiol) to 
afford 4.8 mg (35%) of Compound 229 as a bright yellow oil. Data for Compound 229: 
NMR (400 MHz, acctone-d6) 8.18 (dd. J = 8.0. 6.6, 1 H), 7.87 (d, / = 7.5, 1 H), 7.69 (d, J 
= 8.5. 1 H). 7.30-7.08 (m, 5 H), 6.89 (d. J = 8.4. 1 H). 5.94 (s, 1 H), 5.57 (s, 1 H), 2. 12 (s. 
3H). 1.31 (br 8,6 H). 

20 ■ ■ - . 

- EXAMPLE 130 

(ZVS.(2.5-DifluorobenzvltdeneV1.2-dihvdm-2.2.4-trimethvl-5ff-chromenor3.4-nauin^^ 
(Compound 230. stnicture 45 of Scheme XII. where R*=r2=H. R3=2J- difluorophenvn 
This compound was prepared by Goieral Method 6 (EXAMPLE 1 1 9) from 2,5- 

25 difluorobenzyl bromide (207 mg, 1.0 mmol) and Compound 159 (15 mg, 0.05 mmol) to 
afford 17 mg (82%) of Compound 230 as a bright yellow oil. Data for Compound 230: IR 
NMR (400 MHz, acetone-d6) 8.12 (m, 1 H), 7.88 (d, J = 8.3, 1 H), 7.69 (d, J = 8.5, 1 H). 
7.30-7.00 (m, 5 H), 6.89 (d.7 = 8.4, 1 H), 5.93 (s. 1 H), 5.94 (s, 1 H), 5.56 (s, 1 H), 2.1 1 (s, 
3H). 1.32(brs,6H). 
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EXAMPLE 131 

f2V9-Fluoro-S -f3-fluorobenzvlideneV1.2-dihvdro-2.2.4-triniethvl-5W-chromenor3.4- 
/iQuinoline fCompound 231. stnicture 4S of Sdieme XIIl. where R ^ sH. r2=F. R3g3- 
5 fluorophenvn 

This compound was prepared by General Method 6 (EXAMPLE 1 1 9) from 3-fluorobenzy] 
chloride (0.17 g) and Compound 207 (31 mg) to afford 7.5 mg (19%) of Compound 231 as a 
yellow oil. Data for Compound 231: NMR (400 MHz, acetone-d6) 7.65 (d. J = 8.4, 1 
H), 7.64 (m. 1 H); 7.60 (dd, J = 10.0, 3.0, 1 H); 7.52 (d, J = 7.6, 1 H); 7.40 (m, 1 H); 7.26 
10 (dd, J = 8.9, 4.8. 1 H); 7.00 (m, 2 H); 6.86 (d. J = 8.3, 1 H); 5.72 (s, I H); 5.57 (d. 7 = 1.2, 
1 H); 2.10 (s, 3 H), 1.40 (br s, 6 H). 

EXAMPLE 132 

f2:V9-Fluoro-5-f 3-methoxvbenzvlidene'>- 1 .2-dihvdro-2.2.4-trimethvl-5tf-chromenor3.4- 
15 Alquinoline (Compound 232. structure 45 of Scheme XIIl. where R^=H. R^sF. r3=3- 

methoxvlphenvl') 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from 3- 
methoxylbenzyl chloride (0.18 g) and Compound 207 (31 mg) to afford 1 1 mg (27%) of 
Compound 232 as a yellow oil. Data for Compound 232: NMR (400 MHz, acetone-d6) 
20 7.63 (d. y = 5. 1 H); 7.58 (dd. J = 10.0. 2.9, 1 H); 7.48 (br s, 1 H); 7.28 (d, 7 = 5. 1 . 2 H); 
7.22 (m. 1 H); 6.98 (m. 1 H); 6.83 (d. 7 = 9.6. 1 H); 6.82 (m. 1 H); 5.68 (s. 1 H); 5.56 (s, 1 
H); 3.86 (s, 3 H); 2.10 (s, 3 H); 1 .35 (br s. 6 H). 

25 (Z>-8-Fluoro-5-f3-fluororfaenzvlideneV1.2-dihvdro-2.2.4-trimethvl-5H-chromenor3.4- 
flquinoline (Compound 233. structure 45 of Scheme XII!. where R^=F. r2=H. r3=3- 
fluorophenvn This compound was prepared by General Method 6 (EXAMPLE 1 19) from 
3-fluorobenzyl chloride (0.17 g) and Compound 208 (31 mg) to afford 7.5 mg (19%) of 
ConqMund 233 as a yellow oil. Data for Compound 233: *H NMR (400 MHz, acetone-d6) 

30 7.88 (dd. 7 s 9.7, 6.2, 1 H): 7.63 (d, 7 « 8.5, 1 H); 7.58 (m, 2 H); 7.42 (dd, 7 = 8.0. 6.4, 1 
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H); 7.09 (dd. ; - 9.5, 2.7. 1 H); 7.00 (m. 1 H); 6.92 (m. 1 H); 6.85 (d. J = 8.2, 1 H); 5.73 
(s. 1 H); 5.63 (s. 1 H); 2.10 (s. 3 H); 1.35 (br s, 6 H). 

^yAMPLE134 



ctn..n„. 52 nf Scheme XV whrrr, R=4^hlorx>phen^ 

niis compound was prepared by a four step procedure as depicted in Scheme XV. To a 
yellow solution of Compound 163 (EXAMPLE 63) (120 mg. 0.3 mmol) in TOF (6 mL) at - 

10 780C was added 0.3 mL of n-BuLi (1.6 M in hexane. 0.48 mmol). and the resulting soluUon. 
was stirred for 15 min before a solution of di-r-butyl dicarbonate (150 mg, 0.7 mmol) in 2 
mL of THF was introduced. The reaction mixture was allowed to warm up to rt and was 
stirred for 5 h. The mixture was (pienched with water and was extracted with ethyl a^^^ 
X 20 mL). Removal of solvent and chromatography of the crude mixture on a silica gel 

15 column using 10-30%mixtureofcthylacetatcandhexaneafforded50mg(34%)ofther- 
Boc protected quinoline (structure 49 of Scheme XV where R=4<hlorophenyl, R1=R2-H) 
and 80 mg (66%) of Compound 163. 

TDe /-Boc protected Compound 163 (strucmie 49 of Scheme XV where R=4<hlorophenyl. 
20 Rl=R2=H)(40mg.0.08mmol)inTHF(4mL)wastreatedwith0.3mLofBH3.THF(1.0 

M in THF. 0.3 mmol) at rt for 3 h and was then quenched with 0.2 mL of KOH (3 M 
aqueous). To the above solution 0.2 mL of H2O2 (30% in water) was added and the 
mixture was stirred for 30 rain, then 5 mL of water was introduced. The mixture was 
extracted with EtOAc, washed with brine and concentrated. Chromatography of the crude 

25 mixwre on a silica gel column (10-30% EtOAcAiexane gradient) afforded two major 
isomers. The first fraction (20 mg. 50%) was assigned as (RIS-Zl 4«. St^U- 
butyloxycarbonyl-5-(4^hloit>phenyl)-l,23,4-tetrahydrc^3-hy^^^^^ 
chromenol3.4-/lqumoline (structure 50 of Scheme XV where R=4<hlorophenyl. 
r1=r2=H). Tlie second fraction (12 mg. 30%) was assigned as (/i/5-3/, 4«, 5u).l-/- 

30 butyIoxylcarbonyl.5K4<hlorophenyl)-U3^tetrahydro-3-hy^^^^^ 
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chromeno[3,4-/]quinoline (structure 51 of Scheme XV where R=4-chlorophenyl, 
r1=r2=H). 

(iJ/S-3/, 4«, 5/)- 1 -^Butyloxylca^tony^5K4K:hlo^ophenyl)- 1 ^3,4-tetra^ 
5 2^,4-triinethyl-5//-chroineno[3.4-/}quinoline (structure 50 of Scheme XV where Rs4- 
chlorophenyU R'sR2sH) (20 mg, 0.04 nunol) was oxidized with PCC (100 mg, 0.46 mmol) 
in S mL of methylene chloricte at rt for 60 min to yield (R/S-41, Su)-]-r-butyloxyIcarbonyl-S- 
(4-chIorophenyl)- 1 ,2,3,4-tetrahydro-2,2,4-trimethyI-5/f-chronieno[3,4-/|-3-quinolinone as a 
colorless oil after chromatography. This compound was then treated with 0.2 mL of TFA in 
10 0.5 mL of methylene chloride for 30 min and was quenched with 5 mL of KOH (2%). The 
reaction mixture was extracted with EtOAc, washed with brine and was concentrated. 
Oiromatogn^hy of the crude residue on a silica gel column ( 1 0-30% EtOAc/hexane 
gradient) afforded 15 mg (93^) of Compound 234 as a white solid. Data for Compound 
234: 1h NMR (400 MHz. CDCI3) 7.64 (d. J - 8.2. 2 H), 7.18 (d, / = 8.6, 2 H), 7.13 (d. J 
15 = 8.6, 2 H). 7.05 (t, / = 7.9. 1 H). 6.96 (t, 7 = 7.8, 1 H), 6.84 (d, 7 = 8.3, 1 H), 6.76 (d, J 
= 7.9. 1 H), 6.37 (s, 1 H), 3.73 (s. 1 H), 3.56 (q, J = 7.4, 1 H). 1 .44 (s, 3 H). 1 .26 (s, 3 H). 
0.87 (d, 7= 7.4,3 H). 

EXAMPLE 135 

20 (jy5-4/.SA-5-f4-ChlorophenvlV1.2.3.4-tetrahvdro-2.2.4-trimethvl-5tf-chromenor3.4-n-3- 
quinolinone (Compound 235. structure S3 of Scheme XV. where R=4-chlorophenvl. 

(,R/S-3l, 4«, 5u)-l-r-Butyloxylcarbony]-5-(4-chlorophenyl)-l,2,3,4-tetrahydro-3-hydn>xy- 
2.2,4-triiiiethyl-5A-chromeno[3,4-/|quinoline (structure 51 of Scheme XV where Rs4- 

25 chloiophenyl, R1sR2=H) (EXAMPLE 134) (12 mg, 0.024 mmol) was oxidized and 

deprotected by methods similar to that described for Compound 234 (EXAMPLE 1 34) to 
yield 8 mg (84%) of Compound 235 as a white solid. Data for Compound 235: ^HNMR 
(400 MHz, CDCI3) 7.59 (d, J = 8.4, 1 H), 7.57 (d, 7 « 8.0, 1 H), 7.15 (d, 7 = 8.5, 2 H). 
7.06 (d, 7 = 8.5, 2 H). 7.04 (m, 1 H). 6.94 (t, 7 = 7.8, 1 H), 6.85 (d, 7 = 7.6. 1 H), 6.83 (d, 

30 7 = 8 J, 1 H). 3.73 (s, 1 H). 335 (d, 7 = 7.5, 1 H), 1 .50 (d. 7 = 7.5. 3 H). 1 .46 (s. 3 H). 
1.17 (s. 3 H). 
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EXAMPLE 136 

(/e/5^-5-(4-C:hlorophenvn-1.2J.4-tctrahvdro-2.2,4.4-tctr^^ 
Quinolinone (Compound 236. structure 54 of Scheme XV where R=4-chlorophenvl. 
5 R1=e2=H1 

To a solution of (/J/5-4/, 5ll)-l-^butyloxylca^bonyl-5-(4-chlo^opheriyl)-l A3,4-tctrahydro- 
2A4-trinicthyl-5/f-chn>mcno[3,4-yi-3-quinolinone (EXAMPLE 234) (5 mg, 0,01 mmol) in 
2 mL of THF was added 10 mg of NaH (40% in mineral oil, 0.25 mmol) and the resulting 
slurry was stirred at rt for 20 min before Mel (0.1 g, 0.7 mmol) was introduced. The mixture 

10 was stirred at rt for.2 h and was then quenched with water (5 mL). The mixture was 

extracted with EtOAc and purified by silica gel chromatography to provide 1.S mg (36%) of 
Compound 236 as a colorless oil. Data for Compound 236: NMR (400 MHz, CDCI3) 
7.59 (d, J = 8.2, 1 H), 7.56 (d, J = 7.8, 1 H), 7. 13 (d, J = 8.7, 2 H), 7.09 (d, J = 8.7, 2 H), 
7.01 (t, J = 7.9, 1 H), 6.91 (t, J = 7.9, 1 H), 6.85 (s, 1 H), 6.83-6.78 (m, 2 H), 3,83 (s, 1 H), 

15 1.63 (s, 3 H), 1.38 (s, 3 H). 1.33 (s, 3 H), 1.28 (s, 3 H). 

EXAMPLE 137 

1 ,2-Dihvdro-2.2.4>trimethvl-6-methoxvmethvl-8-pvranonor5.6-j^lquinoline f Comix)und 
237. structure 57 of Scheme XVI. where R^=R^H. R^^rmethoxvlmethvL Y=Q) 

20 General Method 7: 1.2-Dihvdro-2.2.4>trimethviquinolines (Compounds of structure 57 or 
67) from anilines (Compounds of structure 56 or 661: ambient pressure version In an r.b. 
flask equivuipped mih a reflux condensor, a solution of the aniline (a compound of 
structure 56 or 66) in acetone (0.05*^.20 M) was treated with iodine (5-20 mol%) and 
heated to reflux for 1 *3 days. Addition of Celite*"^ followed by concentration afforded a 

25 fluffy orange powder which was purified by silica gel chromatography to afford the desired 
dihydroquinoline (compound of structure 57 or 67). 

l^>Dihvdro^2.2.4-trimethvl-6--mcthoxvmethvl-8-pvranonof5.6-g /quinoline (Compound 
237. strucmre 57 of Scheme XVI. where r1=r2=R R3=methoxvlmethvl. Y=0) This 
compound was prepared by General Method 7 from 7-amino-4-methoxymethylcoumarin 
30 (structure 56 of Scheme XVI, where R1=r2=H, R3=methoxymethyl) (1.0 g. 4.87 mmol) to 
afford 82 mg (6%) of Compound 237 as a light yellow solid in addition to 487 mg (35%) of 
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1 ,2-dihydio-2,2,4-triiiiethyl-8-methoxyinethyl-6-pyranono[6,5-/7quinoIine. Data for 
Compound 237: Rf 0.23 (silca gel, hexanes/EtOAc. 2: 1 ); NMR (400 MHz, C6D6) 7.01 
(s, 1 H). 6.24 (s, 1 H). 6.18 (s. 1 H). 5.02 (s, 1 H). 3.97 (s, 2 H). 3.74 (br s. 1 H). 2.92 (s, 3 
H),1.78(d.7 =1.0, 3 H). 0.98 (s. 6 H). , 

5 

EXAMPLE 138 

1 .2-Dihvdro-22.4-trimethvl-6-trifluoromethvl-8-pvranonof5.6-g /ouinoline (Compound 238, 
structure 57 of Scheme XVn. where r1=r2=H. R3=trifluoromethvl. Y=0) This 
compound was prepared as depicted in Scheme XVII and as described below. 
10 Q-Pivalovl-3-nitrophenoI fstmcmre 65 of Scheme XVII. where rIsH. P=r-butvl. Y=xy\ To 
300 mL of CH2CI2 was added 3-nitrophenol (stmcmre 64 of Scheme XVII, where r1=H, 
YsO) (15 g, 0.1 1 mol). pyridine (20 mL) and DMA? (10 mg). To this cooled soludon 
(0°O was slowly added trimethylacetyl chloride (18 mL, 146 mmol, 1 .4 equivuiv). The 
solution was allowed to warm to rt and stirred for 3 h. To the amber colored solution was 

15 added safd NH4CI (300 mL). The oiganic layer was washed with IN HCI (2 x 150 mL), 
10% CuS04- 5 H2O (2 X 100 mL), and brine ( 2 x 100 mL). The exu^ct was dried 
(Na2S04) and concentrated in vacuo to give 22.5 g (94%) of O-pivaloyl-3-nitrophenol as a 
white solid. Data for O-pivaloyI-3-nitrophenol: Rf 0.55 (silica gel. hexanes/EtOAc, 3:1); 
iH NMR (400 MHz. CDCI3) 8. II (dd, / = 4.2. 1.3. 1 H). 7.96 (t, J = 2.2, 1 H). 7.56 (dd, J 

20 = 8.4, 8.2, 1 H). 7.42 (dd, J = 6.5. 1 3, 1 H), 1 .35 (s, 9 H). 

0>Pivalovl-3-aminophenQl rstniemre 66 of Scheme XVn. where R1=H. I>=r-butvl. Y=0> 
To 60 mL anhydrous CH2a2 was added O-pivaloyl-3-nitrophenol (5.0 g, 22.4 mmol) and 
a catalytic amount (50 mg) of 10% Pd on C. The flask was rqwatedly evacuated and 
flushed with N2. The reaction flask was again evacuated and H2 was introduced by balloon. 

25 After istiiring under an atmosphere of H2 for 3 h, the reaction flask was flushed twice with 
N2. The suspension was then Altered through a bed of CeliteT" and concentrated to give 
4.15 g (96%) of O-pivaloyl-3-aminophenol as a viscous amber oil. Data for O-pivaloyl-3- 
aminophenol: Rf 0.21 (silica gel. hexanes/EtOAc. 3:1); ^H NMR (400 MHz. CDCI3) 7.12 
(dd, y = 8.0. 8.0, 1 H), 6.52 (dd, J = 7.8. 2.7, 1 H), 6.44 (ddd. J = 8.0. 2.4, 1 .4, IH). 6.38 

30 (UJ- 22, 1 H). 3.81 (hr s, 2 H). 1 .34 (s, 9 H). 
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General Method 8. 1.2-Dihvdro-2.2.4-trimethvlquin olines (Compounds of structure 57 or 
67) from anilines fCompounds of structure 56 or 66V. pressure tube version In a threaded 
resealable pressure tube, a solution of the aniline (a compound of structure 56 or 66) in 
acetone (0.05-0.20M) was treated with iodine (5-20 mol%) and heated to 100-120 **C for 1- 
5 3 days. Tlie reaction vessel was allowed to cool to rt and transferred to a r.b. flask. 

Addition of Celite'^ followed by concentration afforded a fluffy orange powder which was 
purified by silica gel chromatography to afford the desired dihydroquinoline (Compound of 
stmcture 57 or 67). 

10 1.2-Dihvdro-2.2.4-trimethvl-7-f 1,1.1 -trimethvlacetoxv^quinoline (structure 67 of Scheme 
XVIL where r1=:H. P^NbutvL YsQ This compound was prepared by (jeneral Method 8 
from O-pivaloyl-3-aminophenol (stmcture 66 of Scheme XVn. where r1=H, P=/-butyl, 
Y=0) (1.26 g, 6.53 mmol) to afford 1.06 g (60%) of l,2-dihydro-2,2,4-trimethyl-7-(l,M- 
trimethylacetoxy)quinoline as a light brown solid. Data for 1 ,2-dihydro-2,2,4-trimethyl-7- 

15 (M.l-trimethylacetoxy)quinoline: Rf 0.23 (silica gel, hexanes/EtOAc, 3:1); NMR (400 
MHz. CDCI3) 7.00 (d, 7 = 8.3, 1 H), 6.28 (dd, J = 5.2, 2.3, 1 H), 5.25 (s, 1 H), 3.69 (s, 1 

H, ), 1.96 (d, J = 1.2, 3 H), 1.32 (s, 9 H), 1.26 (s, 6 H). 

I . 2«Dihvdro-7-hvdroxv-2.2.4-trimethvlquinoline To 70 mL 85% ethanol was added 1,2- 
20 dihydro-2,2,4-trimethyl-7-(l,l,l-irimethylacetoxy)quinoline (1.03 g, 3.77 mmol) and 20% 

NaOH(aq) (3 mL) to give a clear colorless solution. The reaction was followed by TLC 
(hexanes/EtOAc, 3:1). After 3 h the resulting purple solutipn was quenched with sat*d 
NlUa (200 mL) and extracted with ethyl acetate (2 x 100 mL). The combined organic 
layers were wadicd with brine (2 x 75 mL), dried (Na2S04), and concentrated in vacuo to 

25 give a dark purple oil. The oil was dissolved in a minimal amount of hexanes / ethyl acetate 
(3:1), and filtered though a plug of silica rinsing with a solution of hexanes / ethyl acetate 
(3: 1 ). The washes were concentrated in vacuo to afford 7 1 0 mg (99%) of 1 ,2-dihydro-7- 
hydroxy-2,2,4-trimethylquinoline as a dark yellow oil. Data for l,2-dihydro-7-hydroxy- 
2,2,4-trim thylquinoline: Rf 0.30 (silica gel, hexanes/EtOAc, 3:1); NMR (400 MHz, 

30 DMSOd6) 8.90 (s, 1 H), 6.70 (d, 7 = 8.2. 1 H), 5.89 (d, J = 2.3, 1 H), 5.85 (dd, J = 8.3. 
2.4,lH),5.65(5,lH),5,04(s,lH),1.8(d,y= 1.1, 3 H), 1.14 (s, 6 H). 
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1.2-DihvdTO-2^.4-trimethvi-6-trifluo romethvl-8-pvranonor5.6-plQuinoIinerrnmDOund238. 
structure 57 of Scheme XVII. where r1=r2=h. R3=trifluoromethvl. Y=Q) 
General Method 9: Preparation of Compounds of structur e 56 or 57 fmn| p h..p^|^ « . 
solution of 1 a-dihydro-7-hydroxy-2»2,4-triinethylquinoline (0. 1 -0.5 M) in absolute EtOH 
was added a P-keto ester (a compound of stnicture 68) (1 -3 equivuiv) in a 4 x 1 3.5 cm 
pressure tube equivuippcd with a magnetic stir bar and a threaded Teflon stopcock. To this 
solution was added ZnCl2 (1-6 equivuiv). The sealed pressure tube was heated in a oil bath 
at 80-120 **C for 6-72 h. The cooled solution was diluted with sat'd NH4CI and extracted 
with ethyl acetate. The combined organics were concentrated on Celite™ under reduced 
pressure to give a free flowing powder, which was purified by flash column chromatography 
(silica gel 60, hexanes / ethyl acetate. 5:1) to give the desired product. Further purification 
could be effected by reciystallization from hexanes / toluene. 

i,2-Pihvdro-2.2.4-triniethvl-6-trifluoromethvl-R-pvr a nonor5.6-PlQuinolinefrnTTiDound 238. 
structore 55 of Scheme XVH. where r1=r 2=H. R3=trifluoromethvL Y=n^ This 
compound was prepared by General Method 9 from l,2-dihydro-7-hydroxy-2,2,4- 
trimethylquinoline (1.58 g, 8.5 mmol) and ethyl 4,4,4-trifluoroacetoacetate (3.00 g, 16.8 
nmiol, 2.0 equivuiv) to afford 1.7 g (66%) of Compound 238 as a light yellow powder. 
Data for Compound 238: Rf 0.32 ( silica gel, hexanes/EtOAc. 3:1); Ifl NMR (400 MHz, 
C6D6) 7.22 (s, 1 H), 6. 15 (s. IH), 5.97 (s. 1 H), 4.93 (s. 1 H). 3.23 (br s. 1 H), 1 .66 (d, J = 
1.1. 3 H), 0.98 (s, 6 H). 

EXAMPLE 139 

1.2-Pihvdro-2^.4-trimethvl-10-isocoumarinor4.3.yl Quinoline fComoound 239. structure 57 
of Scheme X VI. where R 1h R2=R3=hen7n Y=n^ 

This compound was prepared by General Method 8 (EXAMPLE 138) from 7-amino-3,4- 
benzocoumarin (structure 56 of Scheme XVI, where rJ=H, R2=R3=benzo, Y=0) (180 mg, 
0.85 mmol) to afford 75 mg (30%) of Compound 239 along with 150 mg (60%) of 1.2- 
dihydro-2,2,4-trimethyl- 1 0-isocoumarino[3,4-/)quinoline as yellow solids. Data for 
Compound 239: mp 246-248 OC; Ifl NMR (400 MHz, CDCI3) 8.18 (d. 7 = 7.6. 1 H), 8.16 



178 

(d. J =7.6, 1 H).7.80(s. 1 H).7.78(U =7.6. 1 H).7.43 (U =7.6. 1 H).6.39(s, 1 H). 
5.45 (s. 1 H). 2.1 1 (s. 3 H). 1.33 (s. 6 H). NMR (100 MHz, CDCla) 162.2, 152.7. 
146.1. 136.4. 134.9. 130.7. 129.1. 127.2, 126.5. 120.5. 1 19.4. 1 19.0. 1 17.8. 107.6. 99.8. 
52.7.31.8. 19.0; Anal.CalcdforCi9Hi7N02:C.78.33;H,5.88;N.4.81. Found: C. 77.99; 

5 H. 5.79; N. 4.72. 

^^AMPLE 140 

1 ,.nihvH»^r:> 4.tri. -TK y|-in.i^.nnolonor4 VHnninolin(?(CPPlPOi'"ri 240. stnicturt 57 
nf .Scheme XVI. w h.rp r1=H, R2=p3=henzo. Y=NH) 

10 VA^inn.fir5m-n h >»^"thrirfinnne. fstnirnire 56 of Scheme VVT whem R^=W, 

p2^ p3=iv.n7.> Y=NH) A mixture of 3-nitro-6(5//)-phenanthridinone (structure 55 of 
Scheme XVI. v^htrt r1=H, R2=R3=benzo. Y=NH) (480 mg. 1.5 mmol) and 50 mg of 10% 
Pd/Cin60inLofbMFwasstiiTedundcranatomsphcrcofH2for2h. Themixturewas 
. . filtered through a CeliteTM pad and the filtrate was concentrated to give 0.4 g of the crude 

15 aniUne as a yellow solid. This material was used without further purification. 

^ ^.nihvHm-!?.24-tri > Tifthvi.lfVi«v»»ino' >^»»P,-^-f'Vi""'^ frompoiind 240. stnicture 57 
.f f:.K>„..YVl,wh«e pl-H p2=p3=h.n,x..Y=NHl TOs compound was prepared by 
General Method 8 (EXAMPLE 238) from 3-amino-6(5«)-phenanthridinone (0.4 g). iodine 
20 (150mg.0.6mmol),acetone(16mL)andDMF(14mL)toafford220mg(51%)of 

Compound 240 as a yellow solid. Data for Compound 240: mp 301-302 OC; IR (KBr, cm" 
1) 3300, 3010, 1670, 1450, 1300; Ifl NMR (400 MHz, CDCI3) 8.28 (d, J = 7.6, 1 H). 8.25 
(d. / = 7.6. 1 H). 7.90 (s. 1 H), 7.70 (t, J = 7.6. 1 H). 7.39 (t. J = 7.6. 1 H), 6.48 (s. 1 H), 
5 78 (br s. 1 H), 5.42 (s, 1 H), 2.13 (s, 3 H). 1 .33 (s. 6 H); l^C NMR (100 MHz, acetone- 
25 d6) 162.4. 147.1. 139.2. 137.0. 133.3. 129.2, 128.7, 128.6. 125.8, 125.0. 121.8. 118.9. 118.4 
108.5,98.1.52.8.31.6.19.0. 




1 ?.r)ihvciro-2.2.4.6-tetrameth^ 
30 nf i^h me XVI. ^ «^-r. F 1=r2:^H. R3=methvl. Y«NH) 



■iinH141.strucmre57 



RN<»inrin <wn bbi'msba? i > 
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1 

This compound was prepared by General Method 8 (EXAMPLE 238) from Carbostyril 124 
(structure 56 of Scheme XVI, where R1=r2=H, R3=methyl, Y=NH) (500 mg, 2.8 mmol) to 
afford 175 mg (25%) of Compound 241 as a pale yellow solid. Data for Compound 241: 
mp 282-284 0C;IR (KBr,cm-^) 2966, 2918, 1658, 1641, 1425, 1257; NMR (400 MHz, 
5 CDCI3) 7,24 (s, 1 H), 6.34 (s, 1 H), 6.23 (s, 1 H), 5.37 (s, 1 H), 2.41 (s, 3 H), 2.04 (s, 3 H), 
1.29 (s, 6 H); l^C NMR (100 MHz, CDCI3) 165.0, 149.8, 146.5. 140.3, 129.2, 127.6, 
119.1, 118.5, 114.9, 112.5,97.2,52.4,31.8, 19.3, 18.9. 

EXAMPLE 142 

10 K2-DihvdrO'10-hvdroxv-2.2.4-trimcthvl-10//>isochromenof4,3-glQuinolme ^Compound . 
242, strucnire 62 of Scheme XVL where R^=H. R2r:R3sbenzo, Y=0) 
To a yellow solution of Compound 239 (EXAMPLE 139) (10 mg. 0.033 mmol) in 0.5 mL 
of toluene at -78 was added 0.050 mL of DIBALH (1.5 M in toluene , 0.075 mmol), and 
the resulting solution was stirred at -50 ± 10 ^C for 20 min. The reaction was quenched 

15 with water ( 1 mL) and extracted with ethyl acetate (2x5 mL). Removal of solvent and 
chromatography of the crude residue (silica gel, 20% ethyl acetate/hexanes) afforded 6 mg 
(63%)of Compound 242 as a colorless oil. Data for Compound 242: NMR (400 MHz, 
acetone.d6) 7.74 (d, J = 7.8, 1 H), 7.52 (s, 1 H), 7.37 (t, / = 7.8, 1 H), 7.31 (d, J = 7.8, 1 
H), 7.19 (I, y = 7.8, 1 H), 6.26 (d, J = 6.5, 1 H), 6.17 (s, 1 H), 5.97 (d, J = 6.5, 1 H), 5.40 

20 (brs, lH),5.29(s, lH),2.05(s,3H).1.27(s,6H). 

EXAMPLE 143 

1, 2-Dihvdro-2-2. 4,6-tetramethvl-8//-pvranor3-2-glQuinoline (Compound 243. structure 61 
of Scheme XVI. where R^gR2=H. R3smethvL Y=0) 

25 L2-Dihvdro-2.2.4.6-tetramethvl-8-pvranonor5,6-glquinoline fstrucnjre 57 of Scheme XVI. 
where R^=R^H. R3=methvL Y=0) To a solution of 7-nitro-4-methylcoumarin (structure 
55 of Scheme XVI. where R1=r2=H, R^^methyl, Y=0) (0.61 g, 1.75 mmol) was added 50 
mg of 10% Pd/G. The reaction mixture was stirred under an atmosphere of H2 for 2 h. The 
mixture was filtered through a pad of Celite™ and the filtrate was concentrated to give 0.5 g 

30 of the crude amino compound as a yellow solid. This material was used without further 
purification, and was submitted to General Method 3 to afford 90 mg (20%) of 1,2-dihydro- 
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2,2,4,6-tetrainethyl-8-pyranono[S,6-^]quinoline as a yellow solid. Data for 1,2-dihydro- 
2,2,4,6-tetramethyl-8-pyranono[5,6-5lquinoHne: mp 258-260 ^C; IR (KBr) 3300, 2955. 
1720, 1630, 1505. 1390, 1250; NMR (400 MHz. CDCI3) 7.27 (s. 1 H). 6.30 (s, 1 H). 
6.12 (br s, 1 H), 5.84 (s. 1 H), 5.44 (s, 1 H), 2.37 (s. 3 H). 2.05 (s, 3 H), 1.32 (s, 6 H); l^c 
5 NMR (100 MHz. CPCI3) 161.9. 155,4, 153.1, 147.1, 128.8, 127.0, 1 19.2, 1 10.3, 109.0, 
98.6,52.6,31.8,18.6. . 

1. 2-Dihvdro-2.2.4.6-tetrainethvl-8H-pvranof3.2-glquinoline (Compound 243. structure 61 
of Scheme XVI. where R^=r2=H. R3=methvL Y=01 To a solution of 1 ,2-dihydro-2,2,4,6- 

10 tctramethyl-8-pyranono[5.6-5]quinoline (15 mg. 0.06 mmol) in 1 mL of toluene at -IS^C 
was added DIBAI-H (0.5 M in toluene, 0.24 mL, 0.12 mmol) and the resulting mixture was 
allowed to stir at -SO^C for 60 min, generating a clear brown solution. The reaction was 
quenched with water (1 mL) and was extracted with ethyl acetate (2x10 mL). The organic 
extract was concentrated and was chromatographed (silica gel, 4:1 hexanes /ethyl acetate) to 

15 afford 1 mg (5%) of Compound 243 as a coloriess oil. Data for Compound 243: 1h NMR 
(400 MHz. acetone-d6) 6.84 (s. 1 H), 5.96 (s, 1 H), 5.33 (t, J - 3.5. 1 H), 5.26 (s, 1 H), 5.21 
(s, 1 H), 4.59 (d, J = 3.5. 2 H), 1.96 (s, 3 H). 1.93 (s, 3 H), 1.24 (s, 6 H). 

EXAMPLE 144 

20 (WS)- 1 .2.3.4-Tetrahvdro-2.2.4-trimethvl- 1 0-isoquinolonor4.3-g1quinoline (Compound 244. 
stmcture 63 of Scheme XVL where Ri=H. R^sRS-benzo. Y=0^ Hydrogenation of 
Compound 240 (550 mg. 1.9 mmol) over 10% Pd/C: (200 mg) in 250 mL of ethyl acetate for 
; 14 h at rt afforded 510 mg (92%) of Conipound 244 as a yellow solid. Data for Compound 
244: mp 263-264 ©C; IR (KBr) 3304. 2960. 2928, 1 658, 1 606, 1467, 1267 cm-1 ; iR NMR 

25 (400 MHz, CDCI3) 9.67 (br s, 1 H), 8.45 (d. J = 8.0, 1 H), 8.1 1 (d, 7 = 8.0, 1 H), 7.94 (s, 1 
H), 7.69 (t, 7 = 8.0, 1 H), 7.41 (t, 7 = 8.0, 1 H), 6.25 (s, 1 H), 4.08 (br s, 1 H), 3.02 (m, 1 
H), 1.81 (dd, J = 12.8. 5.2, 1 H), 1.49 (t, 7 = 12.8, 1 H), 1.46 (d, 7 = 6.7. 3 H), 1.29 (s, 3 
H)and 1.23 (s, 3 H). 
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EXAMPLE 145 

l,2-DihYdro-2,2.4-trimethvl-10-thioisoquinolo nof4.3-Plquinnline fComp nn nd 245. stnirtii»> 
58 of Scheme XVl where R i=H. R2=R3-ben7o Y=n) 

A mixture of Compound 240 (9 mg. 0.03 mmol) and Lawesson's leagent (4 1 mg, 0. 1 mmol) 
5 in 2 mL of THF was stirred at SQOC for 3 h. generating a bright yellow solution. Removal 
of the solvent and chromatography of the crude mixture (silica gel, 1 : 1 ethyl 
acetaie/hexanes) afforded 8.2 mg (90%) of Compound 245 as a yellow oil. Data for 
Compound 245: Ifl NMR (400 MHz, acetone-d6) 8.93 (d. J = 8. 1 , 1 H). 8.33 (d, 7 = 8.1, 
lH),8.01(s.lH).7.75(t,y= 8.1, 1 H),7.44(t.y= 8. 1 . 1 H), 6.73 (s, 1 H), 5.97 (br s. 1 
10 H).5.51 (s, 1 H).2.15(s.3H), 1.35(s.6H). 

EXAMPLE 14fi 

(^-)-l .2.3,4-Tetrahvdro-2,2.4-trimethvMO-isoquin olonor4.3-Plquinoline rCoirip niinrf 
?trvcture 63 of Scheme XVL where R R2,R3:,hen7o. Y=.0^ 
15 This compound was prepared by a HPLC separation of the enantiomers of Compound 244 
using a Chiracel OD-R column, using a 4: 1 mixture of methanol and water as the mobile 
phase. The optica! purity of Compound 246 was determined by HPLC to be > 99% e.e;; 
[a]20£> = + ]06(MeOH). 

20 . EXAMPLE 147 

1^-DihYdro-2.2.4-trimethvl-6-trifluoromethvl-R-nv ndonor5.6.p1quinoline rCompnnnd 247 , 
structure 57 of Scheme YVTL where RlzrR2=, H. R3=trifl»«mm^t>,Yi v^m^) tk;, 
compound was prepared as depicted in Scheme XVII and as described below. 
l-fgrf-Butvloxvcarbamnvl-S-nitrobenT ene rstructiire 65 of Scheme XVIL whereR^ =H■ ?=/- 

25 butylox ycarfaonyl. Y=NH). General Method IQ.Ar-Boc-Protection of Nitroaniline^ To a 
flame-dried 500 mL r.b. flask containing 3-nitroaniline (structure 64 of Scheme XVII, 
where r1=H. Y=NH) (20.0 g. 144.8 mmol) in 150 mL THF was added di-rm-butyl 
dicarbonate (3 1 .60 g, 144.8 mmol, 1 .00 equivuiv), and the mixture was cooled to 0»C. 4- 
W-Dimethylaminopyridine (19.46 g. 159.3 mmol, 1.10 equivuiv) was added poition-wise. 

30 and the mixture was allowed to warm to it overnight. Ethyl acetate (400 mL) was added, 
and the mixture was washed with IM NaHS04(aq) (2 x 200 mL) and brine (200 mL), dried 
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(Na2S04), and concentrated under reduced pressure. Purification by flash column 
chromatography (silica gel, hexanes/ethyl acetate, 9:1) afforded 31.4 g (91%) of Irtert- 
butyloxycarbamoyl-S-nitrobenzene as a white solid. Data for l-/m-butyIoxycarbamoyl-3- 
nitrobenzene: 1h NMR (400 MHz, CDCI3) 8.31 (dd. IH, J « 2.2. 2.2. IH, 2-H), 7.88 (dd, 
5 y= 7.9, 1.5. lH,4.H).7.69(brd,y«7.8, IH.6-H).7.44(dd.y« 8.3,8.1, 1H,5-H),6.74 
^ (brs, lH,N/0. K54[s,9H.(C//3)3CO)J. 

3 - :rgrr^Butyloxycart)amovlaniline (stmcnim of SchgmP YVII.when^Rl=H , P^,. 
butyloxycarhonvl Y-NH) To an oven-dried 1 -L r.b. flask containing l-tert- 
10 butyloxycarbamoyl-3-nitrobenzene (20.0 g, 83.9 mmol) in 500 mL 1:1 ethyl acetate/ethanol 
atrtwasadded 10% Pd on C (approx 1 Tnol%), and the mixture was stirred under an 
atmosphere of H2 gas for 6 h. The reaction mixture was then filtered, and concentrated 
under diminished pressure to give 17.4 g (quant of 3-/m-butyJoxycaibamoylaniline as a 
white oily solid. Data for 3-/m-bulyloxycarbamoylaniline: NMR (400 MHz CDCI3) 
7.04 (t, J= 8.0,8.0. 1H,5.M), 6.98 (brs. IH. Nfl), 6.53 (dd.y = 7.9. 1.8. 1H,4-H),6.36 
(m, 2H. 6,2.H), 3.66 (br s. 2H, 1.51 [s, 9H, (Ci/3)3CO)]. 



15 



7.rerr.BmYloxyrarhamoy|.1 .?.dihvr1rT>-0 r4.trim.,hvi^ „in..;., 
XVII, whereRl=H P^r-butyloxyrarhon yl Y-NH) General M.thnH n- c.^.^ 
gy^l'^ation of rm.R„,yloxycarhamoyianilin.. To an oven-dried 1 L r.b. flask containing 
3-rm-butyloxycarbamoylaniline (17.4 g. 83.5 mmol), MgS04 (50 g. 5 equivuiv), and 4-rm- 
butylcatechol (420 mg. 3 mol%) in 120 mL acetone (approx 0.75 M in the aniline) was 
added iodine (1 .07 g. 5 mol%), and the mixture was heated to reflux for 8 h. The crade 
reaction mixture was then cooled to it. fUtered through a bed of CeliteTM on a fritted-glass 

25 funnel, rinsing with ethyl acetate, dried (Na2S04), and concentrated under reduced pressure. 
Purification by flash column chromatography (silica gel. hexanes/ethyl acetate, gradient 
elution) afforded 19.9 g (82%) of 7./m-butyloxycarbamoyl-l,2-dihydro-2,2,4- 
trimethylquinoline as a white solid, which was further purified by reciystallization from 
acetonitrile to give white needles. Data for 7-rm.butyloxycariMmpyl-U-dihydro-2,2.4- 

30 trimethylquinoline: NMR (400 MHz. CDCI3) 6.93 (d, / = 8.3, 1H,5-H). 6.81 ibrs. 
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lH.flNBoc), 6.34 (tn.2H.6,8-H), 5.21 (d.y= 0.9. 1H.3-H),3.71 (brs. lH,N/f), 1.94(d. 
J = 1.0, 3H. A-CHz), 1.50 [s. 9H. (C^3)3CO)]. 1.24 [s, 6H. 2-(C//3)2]. 
7-Amino-1.2-dihvdro-2 .2.4-triniethylquinoline General Method 19- Removal of Boc 
Protective Gr oup from Compounds of structure 67 of Scheme XVII, wheie P=f. 
5 butvloxvcarfaonvl. Y=NH^ To an oven-dried 25 mL r.b. flask containing 1-tert- 

butyloxycaibamoyl- 1 ,2-dihydro-2,2,4-trimethyIquinoline (400 mg. 1 .38 mmol) in 2 mL 
dichioromethane at 0°C was added trifluoroacetic acid ( 1 .06 mL, 1 0 equi vui v), and the 
mixture was allowed to warm to it. After 3 h at rt, the reaction mixture was diluted with 50 
mL dichioromethane, transferring to a 1 25 mL erlynmeyer flask, and cooled to CC before 
1 0 neutralization to pH 8 with sat d aqueous NaHCOa. The biphasic mixture was transferred to 
a separatory funnel, the layers were separated, and the organic phase was dried (Na2S04), 
and concentrated under reduced pressure to afford a light reddish oil. The crude material 
thus obtained was of greater than 98% purity by 1 H NMR, and was carried on to the next 
step without further purification. While the 7-amino-quinoIine obtained decomposed 
1 5 appreciably within a few hours upon standing at rt. ethanolic solutions could be stored at - 
20T for 2-3 days without substantial adverse effect on the subsequivuent reaction outcome. 
Typically however, the material was stored in bulk as the crystalline Boc-protected amine, 
and portions were hydrolysed as needed. Data for 7-amino- 1 ,2-dihydro-2,2,4- 
trimethylquinoline: Ifl NMR (400 MHz, CDCI3) 6.86 (d, J = 8.2. IH, 5-H). 5.99 (dd. J = 
20 8.0.2.3. 1H.6-H), 5.79 (d,y= 2.0. 1H. 8-H). 5.12 (d,y= 1.4. IH. 3-H), 3.53 (br s. 3H. 
N/f2. N^0,1.93(d.y= 1.2. 3H,4-C//3), 1.24 [s,6H,2-(C//3)2]. 

1 .2-DihYdro-2.2,4-trimethvl-6-trifluoromethvl-R.p vridonor5.6-glQuinoline rrnmpound 247. 

Stfiicnire 57 of Scheme XVII. where R 1=r2= h. R3-trifliinmmethvl. Y=NH^ General 
25 Method 13: Knorr Cvclization of 7.aminf>. 1 .2-dihvdm-2 7..4-trimethvlquinolines with a ft- 

Ketpfeto^r To an oven-dried 10 mL r.b. flask containing 7-amino- l,2-dihydro-2,2,4- 

trimethylquinoline (100 mg, 0.53 mmol) and ethyl 4,4,4-trifluoroacetoacetate (85.4 mL. 

0.58 mmol, 1 . 1 equi vuiv) in 2.5 mL absolute ethanol was added ZnCl2 ( 1 1 0 mg. 0.8 1 mmol. 

1.5 equivuiv) and the mixture was heated to reflux for 3 h. Upon cooling to rt. the reaction 
30 mixture was diluted with 40 mL ethyl acetate, and the organic solution was washed with 

sat'd aqueous NH4CI, dried (Na2S04), and concentrated under reduced pressure. 
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Purification by flash column chromatography (silica gel, hexanes/ethyl acetate, gradient 
elution) afforded 72 mg (44%) of Compound 247 as a bright fluorescent-yellow solid, in 
addition to 70 mg (40%) of Compound 248 (EXAMPLE 1 48) as a pale yellow crystalline 
solid, and 10.4 mg (6%) of Compound 249 (EXAMPLE 149) as a white solid. Data for 
5 Compound 247: iR NMR (400 MHz. CDCI3) 1 1 .45 (br s. IH, CONiiO. 7.38 (s. IH, 5-H). 
6.66 (s. IH, 7-H), 6.27 (s, IH, 10-H), 5.42 (s, IH. 3-H), 4.35 [br s. IH. (CH3)2CN/fl, 2.03 
(s. 3H. 4-CW3). 1.33 [s. 6H. 2-(C//3)2l- 

EXAMPLE 148 

10 8-Ethoxv-1.2-dihvdrQ-2.2.4>trimethvl-6-trifluoromethvl-8-pvridof5.6-gquinoline 

f Compound 248: stnicnire 71 of Scheme XVII. where R^sR^sH. R^strifluoromethvl. 
R^=ethvl. Y=N) This compound was obtained along with Compounds 247 and 249 as 
described above (EXAMPLE 147). Data for Compound 248: NMR (400 MHz, 
CDCI3) 7.56 (d, IH, y = 1 .8, 5-H), 6.84 (s, IH, 7-H). 6.74 (s. IH, 10-H), 5.52 (s, IH, 3-H), 

15 4.47(q,2H,y- 7.0,CH3Cff2O).4.12 [brs. lH,(CH3)2CN/f],2.09(d,3H,y= 1.3.4- 
CH31 1 .42 (t, 3H. J = 7.0, af3CH20). 1 .34 [s. 6H, 2-(CH3)2]. This product was readily 
convened to the 2-quinolone isomer Compound 247 by heating neat with 10 equivuiv p- 
chlorophenol at 1 80°C for 3 h, giving Compound 247 in >80% yield. 

20 : EXAMPLE 149 

(R.S)-l .2.6.7-Tetrahvdro-6-hvdroxv-2.2.4-trimethvl-6-trifluoromethvl-8-PVridonor5.6- 
glouinoline rCompound 249. structure 69 of Scheme XVII. where R>sR2=H. 
R3=trifluoromethvl. YsNH) This compound was obtained along with Compounds 247 and 
248 as described above (EXAMPLE 147). Data for Compound 249: Ifl NMR (400 MHz, 

25 DMS0-d6) 10.16 (s, IH. COSH). 7.09 (s, IH, 5-H), 6.61 (s, IH. O^O. 6.24 (s, IH. 10-H), 
6.01 Is, IH, (CH3)2CNH], 5.21 (s. IH, 3-H), 2.80 and 2.72 (ABq* 2H, 7aB - 16.4, 7-H), 
1.86 (s, 3H. 4-CH3). 1.19 and 1.17 [2s, 2 x 3H, 2-(Cff3)2l. This product was readily 
converted to the 2-quinolone isomer Compound 247 by heating to 60'C in benzene or 
toluene with a catalytic amount of p-TsOH for 2 h, giving Compound 247 in >95% yield. 
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EXAMPLE 150 

f/g/5)-1.2.3.4-T etrahvdro-2.2.4-trimethvl-6-trifluoromethvl-8-pvranonor5.6-glQuinoline 
(Compound 250. structure 63 of Scheme XVIII. where r1=r2=H. R3=trifluoromethvl. 
Y=0) 

(/g/5>-1.2.3.4-Tetrahvdro-2.2.4-trimethvl-7-f 1. 1 j-trimethvlacetoxvkuinoline rstructuwt 72 
of Scheme XVUI. where R^sH. P=f-butvl. YaO^ In a dry r.b. flask equivuipped with a 
magnetic stir bar was suspended 1 ^-dihydro-2,2,4-trimediyl-7-( 1,1,1- 
trimethylacetoxy)quinoIine (structure 67 of Scheme XVIII, where r1=H, Pi=/-butyl, Y=0: 
EXAMPLE 138) (1 .01 g, 3.37 mmol) and 10% Pd/C (200 mg) in CH2CI2. The flask was 
charged with H2 gas and allowed to react for 12h with constant stirring. The suspension was 
filtered though a bed of Celite™, washed with EtOAc (2 x 50 mL) and concentrated in 
vacuo to afford 996 mg (98%) of {/t/5)-l, 2.3,4-teirahydro-2,2,4-tiimethyI-7-( 1,1.1 - 
trimethylacetoxy)quinoline as a light brownish-red solid. Data for (J?/5)-l,23,4-tetrahydro- 
2,2.4-trimethyl-7-( 1,1,1 -trimethylacetoxy)quinoline: NMR (400 MHz, CDCI3) 7. 1 0 
(dd.ys 8.5,0.9. 1 H).6.30(dd.y= 8.4,2.4, 1 H),6.13(d,y= 2.2, 1 H),3.62(brs, 1 H). 
2.87 (m, 1 H), 1.71 (dd, J = 13, 5.4, 1 H). 1.41 (apparent t. 7 = 13, 1 H). 1.31 (m. 10 H). 
1.22(s.3H). 1.16(s.3H). 

(R/S)- 1 .2.3.4-Tetrahv dro-7-hvdroxv-2.2.4-trimethviquinoline This compound was prepared 
20 as described above for 1 .2-dihydro-7-hydroxy-2,2,4-trimethylquinoline (EXAMPLE 1 38) 
from (/?/5)-l,2,3,4-tetrahydro-2,2,4-trimethyl-7-(l ,1 ,l-trimethylacetoxy)quinoline (230 mg, 
0.845 mmol) to afford (/V5)-l,2,3,4-tetrahydro-7.hydroxy-2,2,4-trimethyIquinoline, which 
was used in the following reaction without further purification. 

25 (/y5>-1.23.4-Tetrahvdro -2.2.4-triniethvl-6-trifluoromethvl-8-pvranonor5.6-glQuinoline 
(Compound 2S0- str ucture 63 of Scheme XVin. where R^=r2=H. R3=trifluoromethVl. 
Y=0) This compound was prepared by General Method 9 (EXAMPLE 238) fiom cmde 
(/2/5)-l,2,3,4-tetrahydro-7-hydroxy-2,2,4-trimethylquinoline and ethyl 4,4.4- 
trifluoroacetoacetate (310 mg, 1.69 mmol, 2 equivuiv) to afford 160 mg (61% overall) of 

30 Compound 250 as a yellow solid. Data for Compound 250: Rf 0.4 (hex/EtOAc, 3: 1 ); Ijl 
NMR (400 MHz, CDCI3) 7.41 (s. 1 H), 6.37 (s, 1 H), 6.33 (s, 1 H), 4.46 (s. 1 H), 2.92 (m, 1 
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H), 1.80 (dd, J = 13, 5.0, 1 H), 1.42 (dd. J = 13, 13, 1 H), 1.38 (d, J = 6.0. 3 H). 1.31 (s. 3 
H), 1.25 (s, 3 H). 

EXAMPLE 151 

5 1.2-Dihvditv2J2.4-trimethvl-6-trifluor omethvl-8-thicypvranonor5.6-plQuinolinefCom|^^ 
251. structure 58 of Scheme XVI. where Ri=R2=H. R^strifluoromethvl. Y=n^ Ina dry 
pressure tube equivuipped with a magiietic stir bar was dissolved Compound 238 
(EXAMPLE 138) (50 mg, 0,159 moiol) and Lawesson's reagent (320 mg, 0.79 mmol, 5 
equivuiv) in 15 mL toluene. The resulting solution was heated at lOO^C for 20 h. The cooled 
10 solution was concentrated on Celite ™ to give a free flowing powder which was purified by 
flash column chromotography (silica gel, hexanes/EtOAc, 5: 1 ) to give 40 mg (78%) of 
Compound 251 as a bright red solid. Data for Compound 251: Rf 036 (silica gel, 
hex/EtOAc, 3: 1 ); NMR (400 MHz, acetone-d6) 7.25 (s, 1 H.), 4.03 (s, 1 H), 6.89 (br s, 1 . 
H). 6.53 (s. 1 H), 5.62 (s, I H), 2.77 (d, 7 = 1.1,3 H). 1.39 (s, 6 H). 

15 

EXAMPLE 152 

f/yyV1.2.3.4-Tetrahvdro-2.2.4-trime thvl-6-triflunromethvl-8-thiopvranonof5.6-plquinoline 
(Compound 252. structor e 76 of Scheme XIX. where Ri=R2=H. R3=trifluoromethvl. ¥=0) 
In a dry pressure tube equivuipped with a magnetic stir bar was dissolved Compound 250 

20 (EXAMPLE 1 50) (26 mg. 0.0836 mmol) and Lawesson's reagent (60 mg, 0.4 1 mmol, 5 

equivuiv) in 15 mL toluene. Tlie resulting solution was heated at lOO'C for 20 h. The cooled 
solution was concentrated on Celite™ to give a free flowing powder which was purified by 
flash column chromotography (silica gel, hexanes/EtOAc, 5:1) to afford 19.2 mg (71%) of 
Compound 252 as a bright orange solid. Data for Compound 252: Rf 0.37 (silica gel, 

25 hex/EtOAc. 3: 1); Ifl NMR (400 MHz, CDCI3) 7.43 (s, 1 H), 7. 16 (s, 1 H). 6.45 (s, 1 H), 
4.59 (brs, 1 H). 2.93 (m, 1 H). I.82(dd,y = 13,5.1, 1 H), 1.45 (app 1.7 = 13, 1 H), 1.39 
(d, 7 = 6.6, 3 H), 1 .34 (s, 3 H), 1 .27 (s. 3 H). 
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EXAMPLE 153 

6-Chlorofdifluoro)methvl-1.2-dihvdrt>-2.2.4.tri methvl-8.nvranonor5.6-Plq ninnlm^ 
(Compound 2S\ « ttructure 57 of Scheme YVH. where R 1=r2-h , 
R^schlorodifluoromethvl. Y=Q^ 
5 This compound was prepared by General Method 9 (EXAMPLE 238) from U-dihydro-7. 
hydroxy.2^.4-trimethy]quinoline (EXAMPLE 138) (71 mg, 0.37 mmol) and methyl 4- 
chloro-4.4-dmuoroacetoacetate (150 mg. 1.62 mmol, 2.2 equivuiv) to afford 17.6 mg (15 
%) of Compound 253 as a light yellow solid. Data for Compound 253: Rf 0.35 
(hex/EtOAc. 3:1); 1h NMR (400 MHz. CDCI3) 7.40 (s, I H). 6.33 (s, 1 H), 6.31 (s. 1 H). 
10 5.41 (s. 1 H). 4.42 (br s. 1 H), 2.02 (s. 3 H). 1 .36 (s. 6 H). 

9-Ace^l-l,2-dihYdr^2.2.4-trimethvl-6.trifluoromethv l .8.pvridonor5 6-glQuino1inft 
(Compound 254, smirnire 59 of Schi^ e XVI. where r1=R^=H. R^=trifluoromethvl 
15 R^=acetvl. Y=Nn 

To an oven-dried lO-mL r.b. flask containing Compound 247 (15 mg. 0.049 mmol) in 1 mL 
dichloromethane at rt was added acetic anhydride (0.10 mL, xs) and 4-N //- 
dimethylaminopyridine (6.5 mg, 0.054 mmol. 1.1 equivuiv), and the mixture was stirred 10 
min. Dichloromethane (20 mL) was added, and the solution was washed with IM pH 7 
potassium phosphate buffer, dried (Na2S04). and concentrated under reduced pressure. 
Purification by flash column chromatography (silica gel, hexanes/ethyl acetate, gradient 
eluuon) afforded 16 mg (92%) of Compound 254 as a yellow oily solid. Data for 
Compound 254: 1h NMR (400 MHz. CDCI3) 7.66 (s. IH. 5-H). 7.08 (s, IH, 7-H). 6.83 (s, 
IH. 10-H), 5.63 (s, IH, 3-H). 4.31 [br s, IH. (CH3)2CNfl]. 2.38 (s. 3H, CHsCOl^, 2.12 (s. 
25 3H, 4-0^3), 1.48 [s.6H,2-(Ciy3)2l. 

EXAMPLE 155 

1.2-DihYdro-2.2,4 10-tetramethvl-6-trifluoromethvl. 8.T)vridonofS 6.glQuinoline rCnmp innrf 
255, structure 57 of Scheme XVn . where Rl=Tnethv]. r2=h. R3=trifluoromethvl. Y=NH> 
2° ^^g>t-ButYloxvcarbamovl-2-nitrotoluene rstni r ture 65 of .Scheme XVH. where Rl=niethvl 
P=r-butyloxvcart)on|. Y=NH) This intermediate was prepared from 2-methyl-3-nitroaniline 
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(5.00 g, 32.8 mmol) by General Method 10 (EXAMPLE 147), affording 7.44 g (90%) of 6- 
ferr-butyloxycaibamoyl-2-nitrotoluene as an off-white solid. Data for 6-tert- 
buty]oxycaii>ainoyl-2-nitrotoluene: NMR (400 MHz, CDCI3) 7.98 (br d,J = 8.0. IH. 

5- H).7.51 (brd,y=:8.1, IH. 3-H), 7.28 (dd, 7 = 7.6.3.4, IH. 4-H), 6.58 (br s, 1H,N^. 
5 2.34(s.3H. I-CH3), 1.53[s,9H.(a/3)3CO)]. 

2-Ainino-6-fgrr-butvloxvcaifaamovltoluene (stnictme 66 of Sdieme XVII. where 
Rl=methvl. P=/-butvlbxvcarbonl. Y=NH) This conipound was prepared from 6-rm- 
butyloxycaTbamoyl-2-nitroto)uene (4.60 g, 18.2 mmol) in a manner similar to that described 
1 0 for 3-rerr-butyloxycarbamoylaniline (EXAMPLE 147), affording 4.00 g (99%) of 2-aniino- 

6- /err-butyioxycarbamoyltoluene as a colorless oil. Data for 2-ainino-6-rerr- 
butyloxycarbamoykoluene: lHNMR(400MHz.CDCl3)7.04(brdpf ABq.yAB = 8.0. 
M = 0. /B = 7.9, 2H, 5.4-H). 6,49 (d. 7 = 8.3. IH. 3-H). 6.26 (br s, IH. N«), 3.61 (br s. 2H. 
Ni/2). 2.02 (s, 3H, I-CH3). 1.5US, 9H. (Cff3)3CO)]. 

■ 15 

7- /grr-Butvloxvcaifaamovl-L2-dihvdro-2.2.4.8-tetramethvlquinoline (structure 67 of Scheme 
XVn. where Rl=methvl. P=r-butvloxvcarbonl. YsNH) This compound was prepared from 
2-amino-6-rm-butyloxycarbamoyltoluene (4.00 g, 18.0 mmol) according to General 
Method 1 1 (EXAMPLE 147), affording 4.56 g (84%) of 7-^m-butyloxycarbamoyl-l,2- 
20 dihydro-2.2.4,8-tetramethylquinoline as a white solid. Data for 7-terr-butyloxycarbamoyl- 

l,2-dihydn>-2,2,4.8-tetrainethylquinoline: NMR (400 MHz. CDCI3) 6.94 and 6.88 (br 
ABq. 7aB - 8.3. 2H. 6>H). 6.16 (br s, IH. flNBdc). 5.27 (s. IH, 3-H). 3.61 (br s, IH. 
(CH3)2CNfl]) 2.04 (s, 3H, 8-CH3). I 97 (s, 3H. 4-Cff3). 1 .50 (s. 9H. (CH3)3CO)]). 1 .28 (s. 
6H.2-(CH3)2). 

25 

7-Amino- 1 .2-dihvdro-2.2.4.8-tetramethvlquinoline This compound was prepared by 
General Method 12 (EXAMPLE 147) from 7-tert-butyloxycarbamoyl-l,2-dihydro-2.2,4,8- 
tetramethylquinoline (400 mg. 1 .32 mmol) affording 267 mg (quant) of 7-amino- 1 .2- 
dihydro-2.2.4,8-tetramethylquinoline as a light reddish oil. Data for 7-amino- 1,2-dihydro- 
' 30 2^4.8-tetramethyIquinoline: NMR (400 MHz. CDa3) 6.82 (d. 7 » 8.2, IH. 5-H). 
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6.08 (d. J = 8.1. IH. 6-H). 5.15 (d. 7 = 1.2. IH. 3-H). 3.56 (br s. 3H, N//2. Nif). 1.95 (d. J s 
1.2. 3H, 4-C^^3), 1.91 (s, 3H, 8-C^3). 1.27 [s, 6H, 2-(C/f3)2]. 

1 .2-Dihvdro-2.2.4. 10-tetfameth vl-6-trifluoromethvl-8-pvridonor5.6-plquinonne fCnmp nimrt 
5 255. structu re 57 of Scheme XVII. where Rl=niethvl. r2=H. R3=rtrifluoromethvl. Y=NH) 
This compound was prepared by General Method 13 (EXAMPLE 147) firom 7-amino-l,2- 
dihydro-2,2,4,8-tetrainethyIquinoline (100 mg, 0.49 minpl) and ethyl 4,4,4- 
trifluoroacctoacetate (107 mL, 0.73 miinol, 1 .5 equivuiv) affording 75 mg (47%) of 
Compound 255 as a fluorescent-yellow solid. Data for Compound 255: NMR (400 
10 MHz. CDCI3) 9.23 (br s. IH, CON/f). 7.37 (s, IH, 5-H), 6.67 (s, IH, 7-H). 5.45 (s. IH. 3- 
H). 4.14 [br s. IH. (CH3)2CN//]. 2.12 (s. 3H. 10-C«3), 2.04 (d, J = 1.1. 3H. 4-0^3). 1.37 
[s,6H,2-(CW3)2J. 

EXAMPLE 156 

15 1 .2-Dihvdro-2.2.4-trimet hvl-6-f 1 . 1 .2.2.2-pentafluoroethvn-8-Dvranonor5.6-plouinoline 
fComtwund 256 «rucnire 57 of Scheme XVII. where Ri=R2=H. R3=Dentafluoroethvl. 
"^iMh This compound was prepared by General Method 9 (EXAMPLE 238) from 1,2- 
dihydro-7-hydroxy-2.2,4-trimcthylquinoline (EXAMPLE 138) (67 mg, 0.35 mmol) and 
ethyl 4,4,5,5.5- pentafluoropropionylacetate (179 mg, 0.76 nunol, 2.2 equivuiv) to afford 

20 1 1.8 mg (10%) of Compound 256 as a light yellow solid. Data for Compound 256: 

NMR (400 MHz. CDCI3) 7.31 (s. 1 H). 635 (s, 1 H). 6.33 (s. 1 H). 5.40 (s. 1 H). 4.54 (s. 1 
H).1.99(d,y= 1.1, 3 H), 1.35 (s, 6 H). 

EXAMPLE 157 

25 f/y5>-6-Chlorordifluoro> methvl-1.2.3.4-tetfahvdrt>-2.2.4-trimethvl-8-DvranonorS.6- 
glouinoline (Coinp ound 257. structure 63 of Scheme XVni. where RUr2-h. 
R3=chloro difluoromethvl. Y=0) This compound was prepared by General Method 9 
(EXAMPLE 238) from (/?/5)-l,23.4-tetrahydro-7.hydroxy-2.2,4-oimethylquinoline 
(EXAMPLE 150) (57 mg, 0.29 mmol) and methyl 4-chloro-4,4-difluoroacctoacetate (120 

30 mg, 0.645 mmol, 2.2 equivuiv) to afford 35.6 mg (38 %) of Compound 257 as a light yellow 
solid. Data for Compound 257: Rf 0.37 (hex/EtOAc. 3: 1 ); NMR (400 MHz. CDCI3) 
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7 J5 (s. 1 H). 6.36 (s. 1 H), 6.32 (s. 1 H). 4.53 (br s, 1 H), 2.95 (m. 1 H ), 1.80 (ddd, J = 13. 
5.1. 1.5. 1 H). 1.45 (apparent t. 7 = 13. 1 H). 1 J9 (d. J = 6.7, 3 H), 1.32 (s. 3 H), 1.27 (s. 3 
H). 

EXAMPLE 158 

5 7-Chloro-1.2-dihvdiD-2.2.4-trimethvl-6-trifluoromethvl-8- pvranonor5.6-Plquinnlinft 

fCbmpound 2S8. srr gcture 57 of Scheme XVII. where R'sH. R^aCK R3=;trifluoroTnerhvl 

This compound was {separed by General Method 9 (EXAMPLE 238) from 1 .2- 
dihydn>-7-hydroxy-2.2,4-trimethylquinoline (EXAMPLE 138) (78 mg, 0.41 mmol) and 
ethyl 2-chloro-4,4,4-trinuoroacetoacetate (195 mg, 0.898 itimol, 2.2 equivuiv) to afford 7.2 
10 mg (6%) of Compound 258 as a red solid. Data for Compound 258: Rf 0.33 (hex/EtOAc, 
3: 1 ); 1h NMR (400 MHz. CDCls) 7 J7 (s, 1 H). 6.32 (s. 1 H). 5.42 (s. 1 H), 4.54 (br s. 1 
H).2.01(d.y= 1.0. 3 H). 1.31 (s. 6 H). 

EXAMPLE 159 

1^ WS\-l-0\\oro- 1 .2.3.4.tetrahvdro-2.2.4-t rimethvl-6-trifluoromethvl-8-pvranonorS.6. 
glQuinoline rCompound 2S9. structure 63 of Scheme XVm. where RIsH. R2aa. 
R^strifluoromethvl. Yrf» This compound was prepared by General Method 9 (EXAMPLE 
238) from (/ll/5)-l .2,3.4-tetrahydro-7-hydroxy-2.2,4-trimethylquinoline (EXAMPLE 150) 
(57 mg 0.29 nmiol) and ethyl 2-chloro-4.4,4-trifluoroacctoacetate (140 mg, 0.645 mmol. 2.2 

20 equivuiv) to afford 6.8 mg (7%) of Compound 259 as a yellow solid. Data for Compound 
259: Rf 0J5 (hex/ElOAc, 3:1); NMR (400 MHz, CDQs) 7J3 (s. 1 H). 6.32 (s. 1 H), 
4.51 (brs, 1 H),2.93(m. 1 H), 1.81 (dd,y= 13.3.7, 1 H). 1.44 (apparent t. 7= I3.3H). 
1.31(s,3H),1.25(s,3H). 

25 EXAMPLE 160 

(R/S\- 1 .2.3.4-Tetrahvdro- 2.2.4-trimethvl.6-trifluoromethvl-8-pvridonor5.6-glouinnline 
fComnoiind 260. stmcture 6 3 of Scheme XVm. where r1=r2=H. R3gtrifluoromethvl. 

(/^yV7-rgrt-Butvloxvcar faamovl-1.2.3.4-tetrahvdro-2.2.4-trimethvlQuinoline fstrocture 72 of 
30 Sch me XVi n. where r1=H. P=/-butvloxvcart)onvI. Y=Nff> To an oven-dried 100 mL 
round-bottomed flask containing 7-rer7-bu^loxycart}amoyl-l .2-dihydro-2.2,4- 
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trimethylquinoline (EXAMPLE 147) (200 mg, 0.69 mmol) in 50 mL 2: 1 ethyl 
acetate/ethanol at n was added 10% Pd on C (approx 1 mol%), and the mixture was stirred 
under an atmosphere of H2 for 4 h. The reaction mixture was then filtered, and 
concoiitrated under diminished pressure to give 201 mg (quant) of 1-tert- 
5 buty]oxycaibanioyl-U23.4-tetrahydio-2,2.4-triniethyIquino]ine as a white oily solid. Data 
for (^/S)-7-rcrr-butyloxycarbamoyl-l,23,4-teM»ydn)-2,2,4-trimethylquinoline: NMR 
(400 MHz, GDCI3) 7.02 (d, 7 = 8.7, IH, 5-H), 6.73 (br s, IH, «NBoc), 6.39 (dd. J = 8.3, 
2.2, IH, 6-H), 6.29 (br s, IH. 8-H). 3.62 (br s, IR Nff), 2.85 (ddq, J = 12.5. 12.3, 6.4. IH. 
,. 4-H). 1.70 and 1.39 [d of ABq. JaB = 12.8. Ja = 5.5 Hz (3-Hequiv). = 12.6 Hz (3- 
10 Hax)2H]. 1.49 [s, 9H, (C://3)3CO)], 1.29 (d, 7 = 6.7, 3H. 4-C//3), 1.21 (s, 3H, 2.CH3), 1-14 
(s, 3H, 2-CH3). 

f/^/y)-7- Amino- 1 .2.3.4-teo^vdro-2.2. 4-trimethvlquinnline This compound was prepared 
by General Method 12 (EXAMPLE 147) from 7-te/t-butyloxycarbarooyl-l,2,3,4-tetrahydro- 

15 2,2,4-trimethylqainoline (150 mg, 0.51 mmol) to affoid 98 mg (quant) of (iW)-7-amino- 
l,2,3,4-tetrahydn>-2,2,4-trimethylquinoline as a light reddish oil. Data for 7-amino- 1,2,3,4- 
tetrahydro-2,2.4-trimethylquinoline: NMR (400 MHz. CDCI3) 6.92 (dd, J = 8.0. 0.8, 
IH. 5-H). 6.02 (dd. J = 8.2. 2.3. IH. 6-H). 5.77 (d. J = 2.3. IH. 8-H). 3.39 (br s. 3H. N«2. 
N/0.2.81 (ddq.y= 12.6. 12.3.6.4. 1H,4-H). 1.68 and 1.38 [dof ABq. yAB= 12.8. = 

20 5.5 Hz {3-Hequiv). /fi = 12.5 Hz (3-Hax)2H], 1.26 (d. J = 6.7, 3H, 4.CW3), 1.19 (s, 3H, 2- 
CH3). 1.14(s,3H,2-CH3). 

l,2.3.4-Tetrahvdro-2.2.4-trimethvl-6-trif luoromethvl-8-Dvridonor5.6-glQuinoline 
(Compound 260. structure 63 of Scheme YVm. where R 1=r2=H. R3=trifluoromethvl 

25 Y=NP) This compound was prepared by General Method 13 (EXAMPLE 147) from (/?/S)- 
7-amino- 1 ,2,3.4-tetrahydro-2,2,4-trimethylquinoline (98 mg. 0.5 1 mmol) and ethyl 4,4,4- 
trifluoroacetoacetate (82 mL, 0.56 mmol, 1 . 1 equivuiv) to affowl 66 mg (42%) of ' 
Compound 260 as a fluorescent-yellow solid. Data for Compound 260: Ifl NMR (400 
MHz, CDCI3) 1 1.32 (br s. IH, CONif), 7.50 (s, IH, 5-H), 6.64 (s. IH. 7-H). 6.41 (s. IH. 

30 10-H), 4.55 [br s. IH. (CH3)2CN/fl. 2.91 (ddq. J = 12.6. 12.4, 6.3, IH, 4.H), 1.76 and 1.41 
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[d of ABq, Jab = 12.8, J a = 5.5 Hz O-Hequiv). = 12.4 Hz (3.Hax)2H], 1.37 (d. J = 
6.8, 3H, 4-Cfl3), 1.22 (s, 3H. 2-CH3). 1.18 (s, 3H. 2-CH3). 

EXAMPLE 161 

5 l^-Dihvdro-2.2.4.9-tetramethvl-6-trifluoro methvl-8-Pvridonor5.6-glquinolinefComiK>und 
261. structure 57 of Scheme XVI. where R 1=r 2=H. R3strifluoroinethvl. R^smethvll 
To an oven-dried 50-niL r.b. flask containing Compound 247 (500.0 ing, 1 .62 mmol) in 5 
mL THF at 0°C was added portion-wise sodiuin hydride (7 1 .4 mg of a 60% dispersion in 
niincral oil, 1.78 mmol, l.lOequivuiv). After 30 min. iodomethane (101 mL, 1.62 mmol, 

10 1 .(X) equi vui v) was added, and the mixture was allowed to warm to it, and after 4 h, the 
reaction mixture was cooled to 0°C, and water (5 mL) was added. The reaction mixture was 
then diluted with 100 mL ethyl acetate, and the oi;ganic solution was washed with 50 mL 
brine, dried (Na2S04). and concentrated under reduced pressure. Purification by flash 
column chromatography (silica gel, hexanes/ethyl acetate, gradient elution) afforded 497 mg 

15 (95%) of Compound 261 as a bright fluorescent-yellow solid. Data for Compound 261: 
NMR (400 MHz, CDC\2) 7.41 (d, 7 = 1.7, IH, 5-H), 6.73 (s, IH, 7-H), 6.28 (s, IH, 10-H), 
5.42 (s. IH, 3-H), 4.36 [br s, IH, (CH3)2CN^n, 3.62 (s, 3H, NCffa), 2.04 (d, J * 1.2. 3a 4- 
CH3). 1 .33 Is, 6H, 2-(C//3)2l. 

20 EXAMPLE 162 

1 .2-Dihvdro-2.2.4-trimethvl-8-triflu oromethvl-6-pvridonofS.6-glquinoline (Compound 262. 
stmcmre 70 of Scheme XVII. where rIsR^sH. R3strifluoromethvl. Y=NH) An 
alternative procedure for the Knorr reaction combined 7-amino-l,2-dihydrD-2,2,4- 
trimethylquinoline (EXAMPLE 147) (131 mg. 0.70 mmol) and ethyl 4,4,4- 

25 trifluoroacetoacetate ( 1 54 mL, 1 .05 mmol, 1 .5 equivui v) with 0.5 mL polyphosphoric acid 
(PPA) in a 10-mL r.b. flask and the mixture was heated to lOO'C for 2 h. The cooled 
reaction mixture was diluted with 140 mL ettiyl acetate, and the solution was washed with 
neutralized to pH 8 with 50 mL sat'd aqueous NaHC03. The layers were separated, and the 
organic phase was washed with 50 mL brine, dried (Na2S04), and concentrated under 

30 reduced pressure. Purification by flash column chromatography (silica gel, hexanes/ethyl 
acetate, gradiisnt elution) afforded 79 mg (37%) of Compound 247 along with 8 mg (4%) of 
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Compound 262 as a fluorescent-yellow solid. Data for Compound 262: NMR (400 
MHz. CDCI3) 10.50 (br s, IH, C=CCF3N/f). 7.33 (s, IH, 5-H), 6.62 (s, IH, 7-H), 6.17 (s. 
IH. 10-H), 5.33 (s. IH, 3-H), 4.21 [br s. IH. (Caz)2CNH], 2.04 (s, 3H, 4-0^3), 1.36 [s, 
6H,2-(CH3)2J. 

5 

EXAMPLE 163 

6-fDichloro(ethoxvlinethvll-1.2-dihvdro-2.2.4-trimethvl-8-pvranonorS.6-plquinoline 

(Compound 263 structure 57 of Scheme XVII. where RigR^sH. 

R3=dichloro(ethoxv)methvl. Y=0) 
10 This compound was prepared by General Method 9 (EXAMPLE 238) from l,2-dihydro-7- 
' hydroxy-2.2,4-trimethylquinoline (EXAMPLE 138) (67 mg, 0.35 mmol) and ethyl 4.4,4- 

trichloroacetoaceute (179 mg, 0.77 mmol, 2.2 equivuiv) to afford 30 mg (24%) of 

Compound 263 as a light orange solid. Data for Compound 263: Rf 0.28 (hex/EtOAc. 

3: 1 ); iH NMR (400 MHz. CDCI3) 7.97 (s. 1 H), 6.5 1 (s, 1 H). 6.32 (s. 1 H), 4.42 (q, J = 
15 7.2, 2 H), 2.92 (m, 1 H). 1 .79 (dd, J~ 13, 5. 1 , 1 H). 1 .40 (m, 4 H), 1 .38 (d, J = 6.6. 3 H), 

130(s.3H), 1.25(s,3H). 

EXAMPLE 164 

5-(3-FurvlV 1 .2-dihvdro-2.2.4-trimethvl-8-pvranonor5.6-plquinoline (Compound 264. 

20 structure 57 of Scheme XVII. where R'=r2=H. R3=3-furv!. Y=0) 

This compound was prepared by General Method 9 (EXAMPLE 238) from 1.2-dihydro-7- 
hydroxy-2,2.4-trimethylquinoline (EXAMPLE 138) (120 mg, 0.62 mmol) and ethyl B-oxo- 
3-furanpropionate (227 mg, 1.25 mmol, 2 equivuiv) to afford 6.4 mg (3%) of Compound 
264 as a light yellow solid. Data for Compound 264: Rf 0.30 (hex/EtOAc. 3: 1 ); NMR 

25 (400 MHz, CDCI3) 7.76 (s, 1 H). 7.76 (dd, ^ = 3.5, 1 .8, 1 H), 7.34 (s. 1 H), 6. 66 (d, J = 
1.7, 1 H), 6.35 (s. 1 H). 6.06 (s. 1 H), 536 (s, 1 H). 4.34 (s, 1 H), 1.95 (d. 7 « 1.1,3 H). 
.. 1.34 (s,6H). 

EXAMPLE 165 

30 1 .2-Dihvdro- 1 .2.2.4-tetramethvl-6-trifluoromethvl-8-pvranonor5.6-glquinoline ( Compound 
265. stmctuTc 60 of Sch me XVI. where RUr2=;R5-h. R3=:trifluoromethvl. Y=0^ 
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In a diy r.b. flask equivuipped with a magnetic stir bar was dissolved Compound 238 (50 
mg, 0. 1 62 mmol) and paraformaldehyde (48 mg, 1 .62 mmol, 1 0 equi vui v) in glacial acetic 
acid ( 10 mL). To this bright yellow solution was added NaCNBHs (SO mg, 0.8 1 mmol, 5 
equivuiv). The solution stirred for 18 h under an atmosphere of N2. In a separate flask was 

5 prepared a suspension of ICX) g ice and 20 mL of 20% NaOH(aq). The reaction mixture was 
slowly poured over the NaOH solution, extracted with EtOAc (3 x 50 mL), washed with 
brine, dried (Na2S04) and concentrated in vacuo to afford 50.6 mg (97%) of Comj>ound 
265 as a bright yellow solid. Data for Compound 265: Rf 0.39 (hex/EtOAc, 3:1 ); Ifl 
NMR (400 MHz, CDCI3) 7.20 (d. 7 = 1 .8, 1 H), 6.36 (s, 2 H), 5.36 (d, 7 = 1 .0, 1 H), 2.88 

10 (s,3H),2.00(d.i= 1.1, 3 H), 1.39 (s, 6 H). 

EXAMPLE 166 

1 ^■Dihvdro*6>trifluoromethvl>2,2.4-trimethvl-9-thiopvran«8-onor5.6-p1 quinoline 
(Compound 266. structure 57 of Scheme XVIL where R^=r2=H. R^sstrifluoromethvL 
15 Y=S) 

S-Amino-^y-r-butvloxvcarbonvl thiophenol (structure 66 of Scheme XVII. where R^=H. 
P=/-burvloxvcarfaonvl. YsS) To a solution of 3-aminothiophenoi (500 mg, 4.0 mmol) and 
di-/*butyl dicarbonate (872 mg, 4.0 mmol) in 10 mL of dry dichloromethane at O'^C was 
added dropwise, triethylamine (557 mL, 4.0 mmol). When the addition was complete, the 

20 reaction was allowed to warm to rt and the resulting mixture was stirred for 1 6 h. The 

reaction mixture was concentrated in vacuo and the residue was then diluted widi 20 mL of 
ethyl acetate and washed with water (2x10 mL), dried (Na2S04) and concentrated in vacuo 
to an oil that was subjected to flash chromatography (silica gel, hexaiies/cfthyl acetate, 7:3) 
which gave 274 mg (30%) of 3-amino-S-r-butyloxycarbonyl thiophenol as a clear oil. Data 

25 for 3-amino-S-/-butyloxycarbonyl thiophenol: NMR (400 MHz, CDCI3) 7.12 (apparent 
t, J= 8.2, lH),6.90(d,y = 8.2, lH),6.84(d,7= 2.2, IH), 6.68 (dd, 7 = 8.2,2.2, IH), 
3.68 (brs,2H), 1.56 (s,9H). 

7>r-Butvloxvcarbonvlthio-L2-dihvdro-2,2.4-trimethvlQU! noHne fstnicnire 67 of Scheme 
30 XVII- where R^=H. Paf-butvloxvcaifaonvL YsS) This compound was prepared by General 
Method 13 (EXAMPLE 147) from 3-amino-S-r-butyloxycaibonyl thiophenol (274 mg, 1.2 
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mmol) to afford 148 mg (40%) of 7-/-butyloxycart)onylthio- 1 ,2-dihydro-2^,4- 
trimethylquinoline as a yellowish oil. Data for 7-r-butyloxycarbonylthio- 1 ,2-dihydro-2,2,4- 
trimethylquinoline: NMR (400 MHz. CDCI3) 7.02 (d, 7 = 7.9. IH). 6.74 (dd, J = 7.9. 
1.6. IH). 6.57 (d. y = 1.6. IH). 5.31 (s. IH). 3.73 (br s. IH). 1.95 (s. 3H). 1.50 (s, 9H). 1.26 
5 (S.6H). 

l^-Dihvdrrv6-trifluomi nethvl-2.2:4-trimethvl-9-thiopvran-8^nor5.6-p1 quinnlinff 
fConmound 2l»fi, ctn.r ture 57 of Scheme XVII. where R>=r2=H. R3=triflunmTn<>fhYl . 
2=Si Trifluoroacetic acid (744 mL, 0,0096 mol) was added all at once via a syringe to a 
solution of 7-/-butyIoxycarbonylthio-l,2-dihydro-2.2,4-trimethylquinoline (0.14 g) in 1 mL 
of dry dichJoromethane at 0 "C. After 10 min the ice bath was removed and the mixture 
was allowed to stir at rt for 45 minutes. It was then cooled to 0 "C and neutralized with 
sat'd NaHCOs, extracted with dichloromethane (3x10 mL). The combined organic phases 
were washed with water (10 mL). dried (Na2S04) and concentrated in vacuo to a crude 
product (50 mg) that was used directly in the next step. A solution of the crude material 
obtained above (50 mg) and zinc chloride (100 mg. 0.724 mmol) in 0.5 mL of absolute 
edianol was heated in a sealed tube for 16 h at 80 *C. The reaction was quenched with sat'd 
NH4CI (2 mL) and extracted with ethyl acetate (2x5 mL), dried (Na2S04) and 
concentrated in vacuo to an orange solid residue that was subjected to flash 
chromatography (silica gel, hexanes/ethyl acetate. 7:3). followed by preparative TLC (500 
m, hexanes/ethyl acetate. 7:3) to afford 2.2 mg (3%) of Compound 266 as a yellow oil. 
Data for Compound 266: 1h NMR (400 MHz, CDCI3) 7.54 (s, IH), 6.62 (s. IH). 6.43 (s. 
IH), 5.44 (s, IH). 4.32 (br s. IH), 2.03 (s. 3H), 1.29 (s, 6H). 

EXAMPLE 167 

1.2-Dihvdm-1 ?,?,il,Q-Dentameth vl-6-Oifluoromethvl-8-pvridonof5.6-plQuinQline 
(Compound 267. strucnire 60 of Scheme XVI. where r1=r2 ^ r5=h. R3=trifl»nmmythYi , 
Y=N-methvn 

To'^a 25-mLr.b. flask containing Compound 247 (EXAMPLE 147) (125.8 mg, 0.41 mmol) 
in 5 mL DMF at rt was added 200 mg (approx 10 equivuiv) solid KOH. After 30 min, 
iodomethane (129 ML, 2.04 mmol, 5.0 equivuiv) was then added, and the mixture was 



wo 96/19458 



PCT/US95/1«096 



196 

allowed to stir at it overnight. Ethyl acetate (50 niL) was then added, the biphasic mixture 
was neutralized to pH 6 with sat'd aqueous NH4CI, and the layers were separated. The 
organic phase was washed with brine, dried over Na2S04, and concentrated under reduced 
pressure. Purification by flash column chromatography (silica gel, hexanes/ethyl acetate, 
5 gradient elution) afforded 1 1 1 mg (8 1 %) of Compound 267 as a bright fluorescent-yellow 
solid. Data for Compound 267: Ifl NMR (400 MHz, CDCI3) 7.37 (s, IH, 5-H), 6.74 (s, 
IH. 7-H), 6.21 (s, IH, 10-H), 5.38 (s, IH, 3-H), 3.69 [s, 3H, CONCW31, 2.94 [s. 3H, 
^ (CH3)2CNa/3]. 2.03 (s, 3H, 4-CH3). 1 40 [s, 6H, 2-{CH3)2]. 

10 EXAMPLE 168 

7-Chloro-1.2-dihvdro-2. 2.4-trimethvl-6-trifluoromethvl-8-pvridonor5.6-plQuinoline 
fCompound 268. structare S7 of S cheme XVH. where r1=H. R^sCl. R3=trifluoiomethvl. 
Y=NH^ 

This compound was prepared by General Method 13 (EXAMPLE 147) from 7-amino-l,2- 
15 dihydro-2,2,4-trimethylquinolinc (EXAMPLE 147) (64 mg, 0.34 mmol) and ethyl 2-chloro- 
4,4,4-trifluoroacetoacetate (147 mg, 0.68 mmol, 2.0 equivuiv) to affoid 36 mg (3 1 %) of 
Compound 268 as a fluorescent-yellow solid. Data for Compound 268; NMR (400 
MHz, CDCI3) 7.52 (s. IH. 5-H), 6.31 (s. IH, 10-H), 5.43 (s, IH, 3-H). 4.47 [br s. IH. 
(CH3)2CNi/]. 2.03 (s, 3H, 4-Ci¥3), 1.33 [s. 6H. 2-(af3)2]. 

20 

EXAMPLE 169 

6-Chlorordifluoro>methvl-1.2- dihvtfaio-2^.4-trimethvl-8-pvridonor5.6-glQuino]ine 
f Compound 269. strticnire 57 of Scheme XVH. where r1=r2=H. 
R3=chlorofdifluoroinethvn. Y=Nm 

25 This compound was prepared by Gennal Method 13 (EXAMPLE 147) from 7-amino-l,2- 
dihydro-2,2.4-trimethylquinoline (EXAMPLE 147) (60 mg, 0.33 mmol) and methyl 4- 
chlpro-4,4-difluoroacetoacetate (92 mg, 0.49 mmol, 1.5 equivuiv) to afford 17 mg (16%) of 
Compound 269 as a fluorescent-yellow solid. Data for Compound 269: NMR (400 
MHz, CDCI3) 12.50 (br s, IH. COHff), 7.52 (s, IH, 5-H), 6.62 (s, IH, 7-H), 6.39 (s, IH, 

30 10-H), 5.42 (s, IH. 3-H), 4.48 [br s, IH, (CH3)2CNfll. 2.04 (d, / = 1.0, 3H, 4-G#3), 1.31 
[s.6H,2-(a/3)2l. 
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EXAMPLE 170 

8-Cvano-1.2-dihvdro-2.2.4-trimethvli ndenor3.2-g1quinoline f Compound 270 stnicture 16nf 
Scheme IV. where r2-4. r6 - h. R5=cvano. XsCHo^ 

To a 25-inL r.b. flask equivuipped with a magnetic stir bar were added Compound 117 
(104.7 mg, 0.40 mmol), DMF ( 1 .5 mL), pyridine (0. 1 6 mL), and copper ([) cyanide (43.2 
nig, 0.48 mmol). A reflux condenser was attached to the flask. The green cloudy mixture 
was stirred at reflux for 3 hours, and allowed to cool to room temperature. The reaction 
mixture was diluted with ether (30 mL) which formed a precipitate in the dark solution. 
The precipitate was gravity filtered through Celite. The filtrate was rinsed three umes with 
ether (20 mL). The isolated solution was added to a separatory funnel. The organic layer 
was washed with 2: 1 mixmre of water and ammonium hydroxide (20 mL) followed by 
saturated ammonium chloride solution (2 x 20 mL) and saturated sodium bicarbonate (20 
mL). The aqueous layers were extracted with ether (3x10 mL). The organic layers were 
combined, dried (Na2S04). and concentrated. The product was purified by flash column 
chromatography (75 mL silica, hexane) to afford 30 mg (26 %) of Compound 270. Data for 
Compound 270: iH NMR (400 MHz. acetone-d6) 7.77 (d. 7 = 7.9. IH). 7.72 (s. 1 H), 
7.61 (m. 2 H), 6.72 (s, 1 H). 5.54 (s. 1 H), 5.39 (s. 1 H), 3.79 (s, 2 H). 2.08 (s. 3 H). 1.29 (s. 
6H). 

EXAMPLE 171 

6-(3-Cvano-5-fluorophenviVl .2-dihvdrf>.2 2.4-trimethvlquinoline (Compound 271. 
Structure 4 of Scheme n where Rlrf-cvann- S-fluomnhenvn 

3-Bromo-5-fluorobenzonirrj^ft To a 1 liter r.b. flask equivuipped with a magnetic stir bar. 
commercially available l,3^ibromo-5-fluoroben2ene (44.0 g, 173.3 mmol). DMF (268 
mL), pyridine (28.0 mL), and copper (I) cyanide (15.5 g, 173.3 mmol) were added under 
nitrogen. A reflux condenser was attached to the flask. The green cloudy mixture was 
stirred at reflux for 3 h. The reaction progress was difficult to monitor by TLC, so once 
lower Rf impurities were observed tiie reaction was allowed to cool to it The reaction 
mixture was quenched wiUi 200 mL etiier which formed a precipitate in the dark solution. 
The precipitate was gravity filtered through Celite. The filtrate was rinsed tiiree times witii 
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ether (100 mL). The isolated solution was added to a separatory funnel. The organic layer 
was washed with 2 to 1 niixture of water and ammonium hydroxide (200 niL) followed by 
saturated ammonium chloride solution (2 x 200 mL) and saturated sodium bicarbonate (200 
mL). The aqueous layers were extracted with ether (3 x 100 mL). The organic layers were 
5 combined and dried (Na2S04). The product, 3-bronK>-5-fluorobenzonitrile, was purified by 
flash column chromatography (300 mL silica, hexane) followed by lecrystallization from 
hexane to afford 22.3 g (65 %) of the product as white crystals. Data for 3-bromo-S- 
fluorobenzonitrile: NMR (400 MHz, acetone-d^) 7.81 (s, 1 H), 7.73 (dd. J = 8.4, 1.9, 
1 H), 7.65 (dd, y= 8.5. 2.0, 1 H). 

10 

6-(3-Cvano-5-fluorDDhen vlV 1 .2-dihvdn>-2.2.4-trimethvlquinoline fCompound 271 , 
structure 4 of Sdieme 1 1. where R^=3-cvano-5-fluorophenvn . This compound was 
prepared according to General Method 2 (EXAMPLE 9) from Compound 9 (463 mg, 0.14 
mmol) and 3-bromo-S-fluorobenzonitriIe (29.1 mg, 0.14 mnu>I). The crude material was 
15 purified by recrystaliization from hexane to afford 15.8 mg (37%) of Compound 271. Data 
for Compound 271: NMR (400 MHz, acetone-d6) 7.83 (app t, 7 = 1.3, 1 H), 7.68 (dd, 
7 = 10.6, 4.0. 1 H), 7.43 (d. 7 = 2.0, 1 H), 7.41 (dd, J = 22, 1 .2 IH) 7.35 (dd, 7 = 8.3, 2.2, 1 
H), 6.59 (d, 7 = 8.4, 1 H),5.35(brs. 1 H),5.39(s. 1 H), 2.04 (s. 3 H). 1.28(s.6H). 

EXAMPLE 172 

6rf3-Cvano-4-fluoroDhen vlV1.2-dihvdro-2.2.4-trimethvlquinoline (Compound 272. 
stmctore 4 of Scheme n. where R ig3^ant>-4-flumophenvn 
This compound was prqured according to General Method 2 (EXAMNf 9) friam 
Compound 9 (53.8 mg, 0.17 mmoles) and 3-bromo-6-fluon)-ben2onitrile (33.9 mg.0.17 
mmol). The erode material was purified by HPLC (reverse phase ODS column. 85% 
methanol/water, 3.0 mUmin) to afford 3.3 mg (7%) of Compound 272. Data for Compound 
272: 1h NMR (400 MHz, acetone^ie) 7.97 (dd, 7 = 6. 1 , 2.2, 1 H), 7.93 (m, 1 H). 7.39 (t, 
7= 17.9. 9.0, 1 H), 7.35 (d, 7= 1.5, 1 H), 7.27 (dd. 7= 8.3, 1.9, 1 H). 6.58 (d, 7= 8.3, 1 H). 
5.38 (s, 1 H), 5.34 (s, 1 H), 2.08 (s, 3 H), 1 .28 (s, 6 H). 



25 
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EXAMPLE 173 

6-f 3-Cvano-6-fluoroDhe nvn- 1 .2-dihvdro-2.2.4-trimethvlquinoline rCompound 273, 
structure 4 of Scheme II. where RJ=3-cvano-6-fluoroDhenvl^ 
This compound was prepared according to General Method 2 (EXAMPLE 9) from 
5 Compound 9 (70.6 mg, 0.22 mmol) and 3-bromo-4-fluorobenzonitrile (44. 1 mg, 0.22 
mmo]). The cnide material was purified by HPLC (reverse phase ODS column, 85% 
methanol/water, 3.0 mL/min) to afford 3.3 mg (5%) of Compound 273. Data for Compound 
273: 1h NMR (400 MHz, acetone-d6) 7.90 (dd, /= 7.5, 2. 1 , 1 H). 7.67 (m. I H), 7.36 
(dd, 3 = 10.9. 8.5. 1 H), 7.28 (s. 1 H). 7.21 (m. 1 H). 6.58 (d. J = 8.2, 1 H), 5.48 (s, 1 H). 
10 5.37(s,lH).2.04(s,3H).1.29(s.6H). 

EXAMPLE 174 

frr5-fluoro-3-(trifluoromethvlVbhenvn.l.2-dihvdro.2.3.4-triiTiet h vlauinoline fCnmponnri 
274. stnicture 4 of Scheme n. where R l=;5-fluoro-3-ftrifluoromethvltehenvn 

15 This compound was prepared according to General Method 2 (EXAMPLE 9) ftom 

Compound 9 (42.8 mg, 0.13 mmol) and 3-bromo-5-fluon)benzotrifluoride (32.7 mg. 0.13 
mmol). The crude material was purified by HPLC (reverse phase ODS column, 90% 
methanol/water. 3.0 mUmin) to afford 3.1 mg (7%) of Compound 274. Data for Compound 
274: 1h NMR (400 MHz. acetone-d6) 7.71 (s, 1 H), 7.63 (d, 7 * 10.5. 1 H), 7.40 (d, / = 

20 2.2. 1 H). 7.34 (dd. 7 = 8. 1,2.0, 1 H). 7.29 (d, 7*8.6. 1 H),6J9(d,7=8.3. 1 H),5.50(s. 1 
H). 5.39 (s, 1 H). 2.05 (s. 3 H). 1.29 (s, 6 H). 

EXAMPLE 175 

6-f 3-chloro-2-methvlphe nvni- 1 .2-dihvdro-2.2.4-trimethvlQuinoline f Comnound 275. 

25 strucnire 4 of Scheme fl. where R^=3-ch]orQ-2-methvlphenvl^ 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (70.0 mg. 0.22 nmiol) and 2-bromo-6-chlorotoIuene (45.2 mg, 0.22 mmol). 
The crude materia] was purified by flash column chromatography (75 ml silica, hexane to 
5% ethyl acetate/hexane) to afford 63. 1 mg (96%) of Compound 275. Data for Compound 

30 275: NMR (400 MHz. acetone-d6) 730 (d, 7= 8.3, 1 H), 7.16 (m, 1 H), 6.95 (s, 1 H), 
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6.87 (d, 7= 10.2, 1 H), 6.54 (d. 7= 8.0, 1 H). 5.36 (s, 1 H), 5.25 (s. 1 H), 2.03 (s, 3 H), L28 
(s,6H). 

EXAMPLE 176 

5 1 .2-Dihvdro-2,2,4-triinethvl'6'f3-nitrophenvl)quinoline fCompound 276. stnicture 4 of 
Scheme II. where R^=3-nitrophenvn 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (19.4 mg, 0.06 mmol) and 3-nitrobromobenzcnc (12.3 mg, 0.06 mmol). The 
crude material was purified by flash colunm chromatography (75 ml silica, hexane to 5% 
10 ethyl acetate/hexane) followed by reverse phase flash column chromatography (50 mL ODS, 
80% methanol/water) to afford 2.9 rhg ( 1 6%) of Compound 276. Data for Compound 276: 
lHNMR(400 MHz,acetone-d6) 8.35 (app 1,7 = 4. 1,2.0, 1 H), 8.05 (d, 7 = 8.0, 1 H), 8.01 
(dd, y = 8.1, 6.5, 1 H). 7.64 (t,/* 15.9, 8.0, 1 H), 7.40 ( (1,7* 2.1, 1 H). 7:34 (dd, 7 = 8.4, 
2.3, 1 H), 6.61 (d, J * 8.4. 1 H), 5.40 (d. 7 = 1 .4, 1 H). 2.05 (s, 3 H), 1.29 (s, 6 H). 

15 

EXAMPLE 177 

6-f3-Acetvlphenvl>-1.2-dihvdro-2.2.4-trimethvlquinoHne (Compound 277. structure 4 of 
Scheme II. where R^=3-acetvlphenvn 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
20 Compound 9 (66,2 mg, 0.21 mmol) and 3-bromoacetophenone (41.4 mg, 0.21 mmol). The 
crude material was purified by flash coluimi cbromatogrq)hy (30 ml silica, hexane to 20% 
acetoneAiexane) followed by reverse phase flash column chromatography (50 mL ODS, 
70% methanol/wat^) and a second normal phase flash column chromatography (30 mL 
silica, hexane to 20% acetone/hexane) to afford 5.0 mg (8%) of Compound 277. Data for 
25 Compound 277: NMR (400 MHz, acetone-de) 8.13 (s, 1 H), 7.81 (m, 1 H), 7.50 (t, 7= 
15.0, 7.8. 1 H), 7.33 (m, 2 H), 6.59 (d, 7 = 8.1, 1 H), 5.38 (s, 1 H), 5.32 (s. 1 H), 2.62 (s, 3 
H),2.08(s,3H), 1.28(s.6H). 

EXAMPLE 178 

30 6-f3-cvano.2-Tnethvlphenvn-1.2-dihvdro-2.2.4-trimethvlquinoline (Compound 278. 
stnicnire 4 of Schgine n. where Rls3-cvano-2-methvlphenvn 
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3-Bromo-2-methvlbe n2onitrile . This compound was prepared in a manner similar to that 
described for 3-bromo-5-fluorobenzonitrile from commercially available 2,6- 
dibromotoluene (1.80 g. 7.20 mmol),DMF (11 mL). pyridine (1.1 mL). and copper G) 
cyanide (0 J2 g, 5.76 mmol). The crude product was purified by flash column 
5 chromatography (100 mL silica, hexane) to afford SO mg (35 %) of 3-bromo-2- 
methylbenzonitrile. Data for 3-bromo-2-methylbenzonitrile: NMR (400 MHz, 

acetone-d6) 7.88 (d. 7= 8.0, 1 H). 7.73 (d,y = 8.0, 1 H), 7.32 (t. 7 = 15.8, 7.9. 1 H), 2.58 (s. 
3H). 

6-f 3-cvano-2-methvlnhen vn. ] .2.dihvdro-2.2.4-triniethvlQuinoline CCompound 27^ , 
stnicnire 4 of Scheme II where Rl=3-cvano-2-methvlphenvlV This compound was 
prepared according to General Method 2 (EXAMPLE 9) from Compound 9 (56.5 mg. 6. 1 8 
mmol) and 3-bn)mo-2-methylben2onitrile (34.8 mg, 0.18 mmol). The crude material was 
purified by flash column chromatography (50 ml silica, hexane to 20% acetone/hexane) 
15 followed by a second flash column chromatography (75 mL silica, hexane to 20% 

acetone/hexane) to afford 10.5 mg (20%) of Compound 278. Data for Compound 278: 
NMR (400 MHz. acetone-d6) 7.59 (dd, J = 7.7, 0.9, 1 H), 7.48 (dd. J = 7.8, 0.8, 1 H), 7.36 
(t,y= 15.3,7.7. 1 H),6.99(d,y= 1.8, 1 H),6.91 (dd,7=8.1, 1.9, 1 H). 6.58 (d, J= 8.1. 1 
H), 5.37 (s. 1 H), 5.30 (s, 1 H). 2.48 (s. 3 H), 1 .97 (s. 3 H). 1 JO (s, 6 H). 

20 

EXAMPLE 179 

l,2-Dihvdro-2.2.4-rrimethvl-6-n-methvlDhenvnq uinoline rrninpound 279. .stnicture 4 of 
Scheme n. where Rl=3.itietl^Y|ph«>nY|) 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
25 Compound 9 (99.5 mg, 0.31 nimol) and 3-bromotoluene (53.5 mg, 0.3 Immoles). The 
crude material was purified by HPLC (reverse phase. ODS column. 80% methanol/water. 
3.0 mL/min.) to afford 2.7 mg (3%) of Compound 279. Data for Compound 279: ^H 
NMR (400 MHz, acetone-de) 7.37 (s, 1 H). 7.32 (d, / = 7.9, 1 H), 7.28 (d, J = 2.0, 1 H), 
7.21 (m,2H),7.02(d,y=7.3, 1 H),6.55 (d.y=83, 1 H),5.36(s, 1 H),5.22(s. 1 H), 2.34 
30 (s, 3 H), 2.03 (s, 3 H), 1.27 (s. 6 H). 
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EXAMPLE 1K0 

0-(5-Flupro-3-nitrophftnvl)- 1 .2-dihvdro-2.2.4-trimethv lQuinoline rrompound MO , «fn.r ^.^ 
4 of Schemg II. where Rt=5-fluoro-3-nitroDhenvn 

.1 -Fluoro-3.nitroiodoben^ne To a 25 mL round-bottom flask equivuipped with a magnetic 
stir bar 3-iodo-5-nitroaniline (543.3 mg. 2.06 mmol) and methylene chloride (10 mL) were 
added under nitrogen. Nitrogen was bubbled through the colorless solution for 15 min. The 
solution was cooled to 0«»C in an ice bath. At that point approximately 500 mg nitrosonium 
tetrafluoroborate was added in one portion making a cloudy precipitate. The reaction was 
allowed to continue stirring for 2 hours. ,The mixttire was kept under nitrogen as 10 mL dry, 
deoxygenated oitho-dichiorobenzene was added. A distiUation apparatus was fitted to the 
reaction flasL The flask was placed in an oil bath and was heated until the material had 
completely distilled over. The crude product was isolated by washing the residue through a 
shon column (74 mL silica, hcxane). Purification by silica gel chromatography (74 mL 
silica, hexane) afforded 279.4 mg (50%) of 5-fluoro-3-nitroiodoben2ene. Data for 5-fluoro- 
15 3-nitroiodobenzene: NMR (400 MHz, acetone-d6) 8.36 (s. 1 H), 8.00 (m. 2 H). 

H?-Flu9TO-3-nitroPhenvlV1.2-dihvdro.2.2.4-trim.> ^ vlauinolini> rrnmpound 2X0 .tn.rt...^ 
4 Qf Schenpe n. where R^«5-fiuoro-3.nitmnhenvn This compound was prepared according 
to Genera] Metiiod 2 (EXAMPLE 9) from Compound 9 (140.2 mg, 0.44 mmol) and 5- 

20 fluoro-3-nitroiodobenzene (1 17.6 mg, 0.44 mmol). The crude material was purified by flash 
column chromatography (150 ml silica, hexane to 20% acetone/hexane) followed by a 
second flash column chromatography (100 mL silica, hexane to 20% acetone^exane) to 
afford 95 mg (69%) of Compound 280. Data for Compound 280: NMR (400 MHz, 
acetone.d6) 8.22 (appt./^ 3.0. 1.5. 1 H),7.78(m, 1 H), 7.43 (d, 7 = 2.2, 1 H),7.38(dd.y 

25 =8.4,2.3. 1 H).6.61 (d.y=:8.3, 1 H).5.58(s. 1 H).5.40(s. 1 H).2.05(s.3H), 1.29 (s.6 
H). 

EXAMPLE 181 

i;2-PihYdro-6-(3-methoxvphenvn-2.2 4.frimf ^ thvlQuinoline fComDomid281 structure 4 nf 
30 Scheme n where RlsS-methoxyphftnYl) 
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This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (79. 1 mg, 0.25 mmol) and 3-bromoanisole (46.5 mg, 0.25 mmol). The crude 
materia] was purified by flash coltmui chromatography (75 mL silica, hexane to 10 %ed)yl 
acetate/hexane) to afford 2. 1 mg (3 %) of Compound 281. Data for Compound 281: 
5 NMR (400 MHz. acetone-d6) 7.25 (m. 2 H). 7. 1 1 (d, 7 = 6.9. 1 H). 7.07 (app t. 7 = 4. 1 , 
2.2, 1 H), 6.78 (dd, J = 8.6, 2.2, 1 H). 6.55 (d, 7 = 8.3, 1 H), 5.36 (s, 1 H). 5.26 (s, 1 H), 3.82 
(s, 3 H). 2.03 (s. 3 H). 1 .27 (s, 6 H). 

EXAMPLE 182 

10 6-(5-Cvano -3-pvridvlV 1 .2^ihvdro-2.2.4-triniethvlquinoline (Compound 282. stnicture 4 of 
Scheme II. where Rl=5-cvano-3-DvridvlV 

This compound was prepared according to Goieral Method 2 (EXAMPLE 9) from 
Compound 9 (45.6 mg. 0.14 mmol) and 3-cyano-5-bromopyridine (26.2 mg, 0.14 mmol). 
The crude material was purified by flash column chromatogn^hy (100 mL silica, hexane) to 
15 afford 10.4 mg (26%) of Compound 282. Data for Compound 282: NMR (400 MHz. 
acetone-d6) 8.21 (d. 7 = 1 .7, 1 H), 7.79 (m, 2 H). 7.44 (d. 7 = 2. 1 , 1 H). 7.39 (dd. 7 = 8.4, 
2.3, 1 H). 6.61 (d. 7 = 8.2. 1 H), 5.59 (s, 1 H), 5.40 (s, 1 H), 2.05 (s, 3 H), 1.29 (s. 6 H). 

EXAMPLE 183 

20 l,2-DihvdrD-2.2.4-trimethv l.6-f2-methvl-3-nitrophenvnQuinoline rCtamoound 283. 
stnicture 4 of Scheme n. where Rl=2-medivl-3-nitroDhenvn 
This con^und was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (1 70.6 mg, 0.54 mmol) and 2-bromo-6-nitrotoluene ( 1 1 5.8 mg. 0.54 mmol). 
The crude material was purified by flash column chromatography (80 ml silica, hexane to 

25 20% acetone/hexane) followed by a second flash column chromatography (75 mL silica, 
hexane to 20% acetone/hexane) to afford 68 mg (41 %) of Compound 283. Data for 
Compound 283: ^H NMR (400 MHz. acetone-d6) 7.71 (d, 7 = 7.9, 1 H). 7.49 (dd, 7 = 7.4, 
0.9, 1 H), 7.41 (t. 7 = 15.6. 7.9, 1 H), 6.99 (d, 7 = 1.8. 1 H), 6.91 (dd, 7 = 8.1, 1.9, 1 H), 6.57 
(d. 7 = 8.2, 1 H), 5.37 (s. 1 H), 5.32 (s. 1 H), 235 (s, 3 H), 1.97 (s, 3 H), 1.29 (s, 6 H). 

30 
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EXAMPLE 184 

6-(2-Amin6-3.5-difluoroDhenvl VI .2-dihvdro-2.2.4-trimethvlQuinoline (Compound 284. 
structure 4 of Scheme II. where R^s2-aniino-3.5-difluorophenvn 
This compound was prepared according to Genera] Method 2 (EXAMPLE 9) from 
5 Compound 9 (48.8 mg, 0. 1 5 mmol) and 2-bromo-4,6-difluoroanilinc (3 1 .9 mg, 0. 1 5 ramol). 
The crude material was purified by flash column chromatography (ODS reverse phase, 80% 
methanol/water) to afford 1 5 mg (33%) of Compound 284. Data for Compound 284: 
NMR (400 MHz. acetone-d6) 7. 1 0 (d, J = 2.0, 1 H), 7.02 (dd, J = 8. 1 , 2.0, 1 H), 6.80 (m, I 
H), 6.69 (m, 1 H) 6.56 (d, 7 = 8. 1 . 1 H), 5.36 (s. 1 H), 5.34 (s, 1 H), 4.22 (br s, 2 H). 1 .97 (s, 
10 3H). 1.28(s.6H). 

EXAMPLE 185 

6-(3-Bromo-2-chloro-5-fluorDphenvlV1.2-dihvdro-2.2.4-trimethvlquinoline (Compound 
285. structure 4 of Scheme II. where RU3-bromo-2-chloro-5-fluorophenvl) 

1 5 This compound was prepared according to General Method 2 (EXAMPLE 9) from 

Compound 9 (143.3 mg,0.45 mmol) and ]-chloro-2,6-dibromo-4-fluorobenzene (129.9 
mg, 0.45 mmol). The crude material was purified by flash column chromatography (50 mL 
silica, hexane) followed by reverse phase preparatory TLC ( 1 000 mL ODS, 80% 
methanol/water) to afford 4,3 mg (3%) of Compound 285. Data for Compound 285: Ifl 

20 NMR (400 MHz, acetone-de) 7.50 (dd. J = 7.8, 3.0. 1 H). 7.19 (dd, J = 9.2, 3.0. 1 H), 7.10 
(d. J = 2.0, 1 H), 7.03 (dd, y = 8. 1 , 2.0, 1 H), 6.55 (d, J « 8.3, 1 H), 5.61 (s. 1 H), 5.37 (s, 1 
H), 1.97(s,3H). 1.29(s,6H). 

EXAMPLE 186 

25 6-(3-Cvano-5-fluoroDhenvlV 1 2-dihvdn>-2.2.4rtrimethvl-3-Quinolone (Compound 286. 
structure 79 of Scheme XX. where RlgR3sR5=H. R^acvano. R^sfluoro. Ps/- 
butoxvcartwuvl) 

In a 100 mL r.b. flask, a solution of l,2-dihydro-6-(3-cyano-5-fluorophenyl)-2,2,4-trimethyl- 
l-r-butoxycarbonylquinolinc (structure 77 of Scheme XX, where rJ=r3=:R5=H, R^scyano, 
30 R^sfluoro, PfeNbutoxycaitonyl, an intermediate from EXAMPLE 171) (134.8 mg, 0.34 
mmol) in THF (17.2 mL) was treated with a 1.0 M THF solution of BH3-THF (1.29 mL, 1.3 



'i. 



wo 96/19458 



PCT/US9S/16096 



205 

mmol, 3.9 equivuiv). The reaction mixture was stirred for 20 min, then poured into a cold 
(OT) 1 0 M solution of NaOH (50 mL). ether (50 mL), and 30% hydrogen peroxide ( 1 0 
mL). The reaction mixture was stirred overnight (16 h). The reaction mixture was extracted 
with ether (3 X 20 mL). The extracts were combined, dried (Na2S04), and concentrated. 
5 The crude material was dissolved in GH2CI2 (2 mL) and treated with PCC (50 mg). The 
reaction mixture was stirred for 1 h, filtered through la pad of Celite, and concentrated. 
Purification by flash column chromatography ( 1 75 mL silica, hexane) afforded 1 .3 mg ( 1 %) 
of Compound 286 as a white solid. Data for Compound 286: NMR (400 MHz, 
acetone-d6) 7.90 (s. I H). 7.75 (d, J = 10.6. 1 H). 7.54 (m, 2 H), 7.48 (d. J = 8.3. 1 H), 6.95 
10 (d, y = 8.2. 1 H). 5.52 (s, 1 H), 3.61 (m. 1 H), 1 .49 (d, J = 7.05, 3 H), 1 .33 (s. 3 H), 1 .23 (s, 3 
■ ' H). . • ■ ■ . ■ 

EXAMPLE 187 

6-(3-Fluoro-2-methvlphenvn. I -2-dihvdro-2.2. 4-trimethvlquinoline fComponnd 287. 
15 structure 4 o f Scheme II. where Rl=3-fluoro-2-methvlphenvl ) 

This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg, 0. 1 58 mmol) and 2-bromo-6-nuoFotoiuene (60 mg. 0.3 1 5 mmol). Purification by flash 
chromatography on silica gel (20g) using 5% EtOAc:hexanes,affoided 6 mg (14%) of 
Compound 287 as a yellow oil. Data for Compound 287: NMR (400 MHz, acetone-d6) 
20 7.20(m, lH).7.02(m, IH), 6.98 (m, 2H). 6.91 (m. IH). 6.56 (d, 7=8.0, lH),5.37(s, IH). 
5.29 (br s, 1 H), 2. 1 9 (s, 3H), 1 .98 (s, 3H), 1 .28 (s, 6H). 

EXAMPLE 188 

1.2-Dihvdro-2.2.4-trimethvl-6-f3-fneth vlthiophenvlSQuinoline (Compound 288. strucmre 4 

25 of Scheme II. where Ri=3-methvlthiophenvl ^ 

This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 ^ 
mg, 0. 1 58 mmol) and 3-bromothioanisoIe (64 mg. 0.3 1 5 mmol). Purification by flash 
chromatography on silica gel (20 g) using 5% EtOAc:hexanes afforded 7 mg (15%) of . 
Compound 288 as a yellow oil. Data for Compound 288: NMR (400 MHz, acetone-dg) 

30 7.43 (s, IH), 7.32 (m, 3H), 7.24 (m. 2H). 7.14 (m, IH). 6.57 (d. 7=8.1. IH). 5.37 (s, IH), 
5.31 (br s. IH), 2.53 (s, 3H), 1.28 (s, 6H). 
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EXAMPLE 189 

6-f5>Chloro>2-thienvl)-1.2-dihvdro-2.2,4>triTnethvlquinoline fCompound 289. structure 4 of 
Scheme IL where R^=S-chloro-2-thienvl ) 
5 This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (SO 
mg, 0.158 mmol) and 2-bromo-S-chlorothiophene (63 mg, 0.3 IS mmol). Purification by 
flash chromatography on silica gel (20 g) using 5% EtOAc:hexaneis afforded 10 mg (22%) 
of Compound 289 as a yellow oil. Data for Compound 289: NMR (400 MHz, acetone- 
d6)7.21 (d,y = 2.i, 1H),7.1 (dd, J= 8,1, 2.0, IH), 7.02 (d,7= 3.7, 1 H), 6.93 (d, 7= 3.7, 
10 IH). 6.51 (d, 8.3, lH).5.42(brs, lH),S.40(s, 1H),2.01 (s,3H), 1.27 (s,6H). 

EXAMPLE 190 

l,2>Dihvdro-2.2,4-trimethvl-6-f3-methvl>2>thienvnQuinoline (Compound 290. strucmre 4 of 
Scheme IL where R^=3-methvl-2-th!envn 

15 This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (SO 
mg, 0. 1 58 mmol) and 2-bromo-3-methy Ithiophene (57 mg, 0.3 1 5 mmol); Purification by 
flash chromatography on silica gel (20 g) using 5% EtOAcrhexanes afforded 5 mg (12%) of 
Compound 290 as a yellow oil. Data for Compound 290: NMR (400 MHz, acetone-d6) 
7 J 8 (d, y = 5.2, 1 H), 7.09 (d, 7 = 1 .9, IH), 7.03 (dd, J = 8. 1 , 2.0, IH), 6.88 (d, 5. 1 , IH), 6.54 

20 (d, i= 8.1, IH), 5.38 (s, IH), 5.32 (br s, IH), 2.26 (s, 3H), 1.99 (s, 3H), 1.29 (s, 6H), 

EXAMPLE 191 

8-FluoFo>K2-dihvdrD-2,2.4'trimethvl-6-(3>nitrophenvnquinoline (Compound 291. structure 
83 of Scheme XXL where R1=r3'7=r9>h. r8=B 
25 4>Amino>3»fluoro-3 -nitrobiphenvl (structure 82 of Scheme XXL where rJ=r3*7-h. 
r8=F) 

General Method 14: Suzuki Coupling of a 4-Bromoaniline with an Arvlboronic Acid . A 
mixture of 3-n)trobenzeneboronic acid (0.70 g, 4.2 mmol), 4-bromo-2-fluoroaniline (730 
mg, 4.0 mmol). (PPh3)4Pd (93 mg, 0.08 mmol), and K2CO3 (0.69 g, 5.0 mmol) in toluene 
30 (20 mL) and water (2 mL) was heated at 95 ^C for 1 6 h and the mixture was diluted with 
EtOAc (20 mL). The mixture was washed with water (10 mL) and brine (10 mL), 
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concentrated and purified by silica gel chromatography to afford the 4-amino-3-f]uoro-3'- 
nitrobiphenyl (stnicture 82 of Scheme XXI, where rJ=r3-7=h, r8=F) (0.4 g, 41 %) as a 
yellow solid. 

5 8-Fluoro-1.2-dihvdro-2. 2.4-trimethvl-6-(3-nitrophenvl)Quinoline (Compound 291. stmctufg 
83 of Schem e XXI. where R^=R3•7=R9sH. R^F) . This compound was prepared by 
General Method 8 (EXAMPLE 138) from 4-amino-3-fluon)-3'-nitrobiphenyl (0.4 g. 1 .7 
mmol) to afford 101 mg (19%) of Compound 291 as a red solid, in addition to 0,8 g of the 
V starting aminobiphenyl. Data for Compound 291: IR (neat) 3400, 2968, 1531, 1506. 1346; 
10 1h NMR (400 MHz, CDCI3) 835 (t. J = 2.0, 1 H), 8.10 (dd. J = 7.8, 2.0, 1 H), 7.80 (d, J = 
7.8, 1 H), 7.54 (t. J = 7.8, 1 H). 7.14 (d, 7 = 1 1.7, 1 H), 7.1 l(d, / = 1.8. 1 H), 5.43 (s, 1 H). 

4.07 (bs, 1 H), 2.07 (s, 3 H). 1.35 (s, 6 H); 13c NMR (100 MHz, CDCI3) 150.4 (d, 7 = 
237), 149.0, 142.6, 132.2, 132.1. 130.0, 129.8. 128.0. 126.2 (d, 7 = 7.0), 124.0. 121.2. 121.1, 
1 1 7.8, 1 1 3.0 (d, y = 20), 52. 1 , 31 .7, 19.1 . 

15 

EXAMPLE 192 

l,2-Dihvdro-6-<'3-nitroph envn-2.2.4.8-tetramethvlQuinoline (Compound 292. structure 86 of 
' Scheme XXII. where R 1=r3-5sH. R2snitm^ 

4-Bromo-2-methylaniline (5.58 g, 30 mmol) was treated with iodine (0.2 g, 0.9 mmol) and 
20 acetone ( 1 50 mL) in a sealed tube at 80 ^C for 24 h to provide 6-bromo- 1 ,2-dihydro-8- 

methylquinoline (Compound 85 of Scheme XXII) in 9 % yield as a yellow oil (0.70g). 

Most of the aniline (>80%) was recovered. A mixture of the 6-bromo- 1.2-dihydro-8- 

methylquinoiine (90 mg, 0.33 mmol), 3-nitrobenzeneboronic acid ( 1 67 mg, 1 .0 mmol). 

Pd(PPh3)4 (24 mg. 0.02 mmol). K2CO3 (190 mg, 1 .38 mmol) in toluene (7 mL) and water 
25 ( 1 .5 mL) was heated at 70 ©C for 1 6 h. Standard woik-up followed by chromatography 

afforded 23 mg (23%) of Compound 292 as a yellow oil. Data for Compound 292: IR 

(neat) 3412, 2966. 1602. 1530, 1348: IR NMR (400 MHz, CDCI3) 8.38 (t, 7 = 2.0, 1 H), 

8.08 (dd, J = 7.8 and 2.0, 1 H), 7.85 (d, 7 = 7.8. 1 H), 7.52 (t. 7 = 7.8, 1 H), 7.24 (d, 7 = 1 1 .7. 
1 H). 7.21 (d, 7 = 1.9. 1 H), 5.39 (s, 1 H), 3.72 (bs, 1 H). 2.18 (s, 3 H), 2.07 (s. 3 H). 1 .34 (s, 

30 6 H); 13c NMR (100 MHz. CDCI3) 148.9. 143.7, 142.0, 132.2, 129.6, 128.8, 128.7. 128.6. 
126.5, 121.3, 121.0. 120.7, 120.6, 120.3. 52.3,31.9, 19.2, 17.3. 
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EXAMPLE 193 

6-(5-Bromo-3-pvridvlVl .2-riihvdro-2.2.4-trimethvlquin oline (Compound 293. structure 4 of 

Scheme II. where R ^ =5-b romo-3-pvridvl) 
5 This compound was prepared by General Method 2 (EXAMPLE 9) from 3,5- 

dibromopyridine ( 1 19 mg, 0.5 mmol) and Compound 9 (50 mg, 0. 1 6 mmol) to afford 1 8 mg 
. (35%) of Compound 290 as a yellow oil. Data for Compound 290: NMR (400 MHz, 

CDCI3) 8.69 (s, 1 H). 8.52 (s, 1 H), 7.93 (i, J = 2.0. 1 H). 7.21 (d, J = 2.1. 1 H). 7.20 (dd. J 

= 8.1, 2.1. 1 H). 6.50 (d, y = 8.1, 1 H). 5.37 (s, 1 H), 3.88 (bs, 1 H), 2.05 (s. 3 H), 1.31 (s, 6 
10 H). 

EXAMPLE 194 

6-f3-Bromo-2-pvridvn-1.2-dihvdro-2.2.4-trimethvlQuinoline rCompou nd 294. structure 4 of 

Scheme II. where Rl=3-bromo-2-pvridvn 

15 This compound was prepared by General Method 2 (EXAMPLE 9) from 2,6- 

dibromopyridine (237 mg, 1 .0 mmol) and Compound 9 ( 1 00 mg, 0.32 mmol) to afford 42 
mg(40%)ofCompound294asayellowoil. Data for Compound 294: IR (neat) 3379, 
2966, 1604, 1575. 1433. 1 124; NMR (400 MHz. CDCI3) 7.68 (d.y = L9, 1 H), 7.66 
(dd,y = 8.1, 1.9, 1 H), 7.54(d,J = 7.8, 1 H). 7.49 (1,7=7.8, 1 H).7.23 (d.7 = 7.8, 1 H), 

20 6.49 (d, 7 r 8.1, 1 H), 5.35 (s, 1 H), 3.93 (bs, 1 H), 2.08 (s, 3 H). 1.30 (s. 6 H); ^^C NMR 
(100MHz,CDCl3) 159.3, 145.1, 142.1,.138.8, 128.7, 128.6, 127.7. 126.6, 124.6, 122.6, 
121.5,117.6,113.1,52.4,31.6,18.9. 

EXAMPLE 195 

25 6-f3-Bfomo-2-thienvlV1.2-dihvdro-2.2.4-trimethvlQui noline rCompnund 295. structure 4 of 
Scheme II. where R 1s3-brom o-2-thienvn 

This compound was prepared by General Method 2 from 2,5-dibromothiophene (242 mg, 
1 .0 mmol) and Compound 9 (50 mg, 0. 1 6 mmol) to afford 24 mg (45%) of Compound 295 
as a yellow oil. Data for Compound 295: NMR (400 MHz. CDCI3) 7.17 (bs. 1 H). 
30 7.15 (dd, 7 = 8.1, 1.9, 1 H), 6.95 (d, 7 = 3.7, 1 H), 6.86 (bs, 1 H), 6.42 (bs, 1 H), 5.36 (s, 1 
H), 3.80 (bs, 1 H), 2.01 (s, 3 H), 1 .29 (s, 6 H). 



BNSDOCID: <W0 9619458A2J_> 



wo 96/19458 



PCT/US9S/16096 



209 



10 



15 



EXAMPLE 196 

1 ,2-DihYdro-6-(2,3.S.6-tetranuoro-4.Dvridvl^.2 2 .4.trimethvlq.Mnoline rrnn.p n.mH ?Q<;, 
structure 4 of Scheme II. where R >=? , '^,S.6-tetrafluoro-4-pvridYl> 
This compound was prepared by. General Method 2 from 4-bromo-2,3^,6- 
tetranuoropyridine (150 mg. 0.63 mmol) and Compound 9 (50 mg. 0. 16 mmol) to afford 
13.4 mg (26%) ofCompound 296 as a white solid. Data for Compound 296: iRNMR 
(400 MHz. CDCI3) 7.23 (s. 1 H), 7.20 (d. 7 = 7.9, 1 H).6.51 (d.y = 7.9. 1 H),5.38(s, 1 H). 
4.08 (bs, 1 H), 2.00 (s. 3 H). 1.33 (s. 6 H); 13C NMR (100 MHz. CDCI3) J45.4. 144.5 (dd. 
y = 230, 16). 139.3 (dd.y= 256, 33), 130.7 (d,y= 17.2). 129.0. 128.6. 125.7. 123.8. 1,21.1, 
113.8, 113.1.112.6.52.7,32.1.18.7. . ' 



EXAMPLE 197 

5,8-Dinuoro-|7Klihvdro-6-f3.nitmnh«nvl^.^.2.4.trinv>thvlq..i nolinerComp«...,HlQ7 , 
s^gtprc 83 of Scheme XXI. wh^m R1=r3-5:,p7=i?9 ^h. R2^nitm R6=p8^fi..^,^| 1^,55 
compound was prepared by the same procedure as described in the synthesis ofCompound 
291 (EXAMPLE 191 ) from 4-bromo-2,5-dinuoroaniline (32 mg, 0. 1 3 mmol) and 3- 
nitrobenzeneboronic acid (167 mg. I.O mmol) to afford 3 mg (10%) ofCompound 297 as a 
colorless oil. Data for Compound 297: iH NMR (400 MHz, CDCI3) 8.33 (t. 7 = 1 .6, 1 H), 
20 8.14(dd,y = 8.0. 1.6. 1 H), 7.78 (d.y = 8.0. 1 H). 7.57 (t, J = 8.0, 1 H). 6.94 (dd.y= 10.8, 
6.3. .1 H), 5.37 (s. 1 H). 4.16 (bs, 1 H), 2.17 (dd, y « 7.0. 1.3. 3 H). 134 (s, 6 H). 

EXAMPLE 198 

?.4.piethy|-8-f}uoro-1.2-dihvdro-2.methvl.fi-r^.nitronhenvnq..i n oline fComp n..nrt loy, 
^ stnicmre 83 of Scheme XXI. wheir R1=R3-7=h nl^i tro. R8=fl..nm R9=n,.>hyn a 
mixture of 2-fluort>4-(3-nitrophenyl)aniline (100 mg, 0.43 mmol), iodine (10 mg, 0.039 
mmol) and 2.butanone (5 mL) was heated at 100 °C in a sealed tube for 1 6 h. Removal of 
solvent and chromatography of the crude mixture on a silica gel column afforded 4 mg (3%) 
of Compound 298 as a yellow oil. Data for Compound 298: NMR (400 MHz. CDCI3) 
0 8.33 (t,y=2.0. 1 H), 8.10 (dd.y = 7.8. 2.0. 1 H).7.81 (d,y=7.8. 1 H). 7.54 (t, y « 7.8. 1 
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H), 7. 14 (s, 1 H). 7. 12 (d. y = 11 .0, 1 H). 5.30 (s, 1 H), 3,96 (bs. 1 H). 2.47 (q, 3 - 7.5. 2 H), 
1.57 (q, 7 = 7.5, 2 H), 1.31 (s,3H), 1.21 (t, 7 = 7.5, 3 H). 0.95 (1.7 = 7.5, 3 H). 

EXAMPLE 199 

5 6-(3-Bromophenvn-1.2-dihvdro-2.2.4-triTnethvlquinoline fCompound 299. stiucture 4 of 
Scheme II. wheie R^s S-bromophenvl) 

This compound was piepared by General Method 2 (EXAMPLE 9) from Compound 9 (100 
mg, 0.32 mmol) and 1,3-dibromobenzene (0.20 mL, 1.60 mmol). The crude product was 
purified by prep TLC (5 x 20 cm, 250mm, 25% EtOAc:hexane) to afford 2.3 mg (2%) of 
1 0 Compound 299 as a white solid. Data for compound 299: Rf=0.43 (silica gel, 25% 
EtOAc:hexanc); Ifl NMR (400 MHz, acetone-d6) 7.72(s. I H), 7.56 (d, 7 = 8.5. 1 H), 
.7.38(d. 7 = 8.5. 1 H), 7.37 (m. 2 H). 7.24 (d. 7 = 8.5. 1 H). 6.58 (d. 7 = 8 J, 1 H), 539 (br m, 
2H),2.04(s.3H), 1.29(s.6H). 

15 EXAMPLE 200 

1.2-Dihvdro-2.2.4-trimethvl-6-(5-nitro-2-thienvl)quinoline (Compound 300. structure 4 of 
Scheme II. where R^= 5-nitro-2-thienvl) 

This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg, 0.16 mmol) and 2-brbmo-5-nitrothiophene (0.16 g, 0.79 mmol). The crude product was 
20 purified by prep TLC (20 x 20cm, 1000mm, 25% EtOAc:hexane) to afford 50 mg (81 %) of 
Compound 300 as a purple solid. Data for compound 300: Rfs0.40 (silica gel, 25% 
EtOAc:hex); Ifl NMR (400 MHz, CDCI3) 7.85 (d, 7 = 4.3, 1 H), 7.27 (m. 2 H), 7.04 (d, 7 
= 4.3, 1 H), 6.43 (d. 7 = 8 J, 1 H), 5.38 (brs, 1 H), 4. 1 3 (brs, 1 H), 2.03 (s, 3 H), 1 .32 (s, 6 
H). 

25 

EXAMPLE 201 

1.2-DihvdrD-6-(2.4.5-trifluorophenvlV2.2.4-trimethvlquinoline (Compound 301. stmcnire 4 
of Scheme II. where R^= 2.4.5-trifluorophenvn 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (50 
30 mg. 0.16 mmol) and 2,4,5-trifluorobn)mobenzene (0. 10 mL, 0.79 nunol). The crude 

product was purified by prep TIX (5 x 20cm, 250mm, 25% EtOAc:hexane) to afford 1 5 mg 
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(31 %) of Compound 301 as a yellow oil. Data for compound 301: Rf=0.40 (silica gel. 25% 
EtOAc:hex); Ifl NMR (400 MHz. CDCI3) 7.21 (m. 1 H). 7.18 (s. 1 H). 7.13 (d,y= 8.5. 1 
H). 6.96 (m. 1 H). 6.47 (d. J = 8.5. 1 H). 5.34 (s. 1 H). 3.83 (bre. 1 H). 2.01 (s, 3 H), 1.3] (s. 
6H). 

EXAMPLE 202 

6-f3-Broino-S-fluomp henvn-l .2-dihvdro-2.2.4-trimethvlquinoline rCbmpound 302. 
structure 4 of Scheme Tl . where R ' = 3-bromo-5-fluoroDhenvl^ 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (50 
mg, 0. 1 6 mmol) and 1 .3-dibromo-5-fluorobenzene (0.20 mL, 1 .60 mmol). The crude 
product was purified by prep TLC (20 x 20cm. 500mm. 25% EtOAc.hexane) to afford 20 
mg (36%) of Compound 302 as a colorless oil. Data for compound 302: Rf=0.40 (silica 
gel. 25% EtOAc:hex); 1h NMR(400 MHz. CDCI3) 7.44 (s. 1 H). 7.21 to 7.09 (m. 4 H), 
6.46(d.J=8.5. 1 H).5.35(s. I H),3.80(brs. lH).2.04(s.3H), l.30(s.6H). 

EXAMPLE 203 

6-(5-Carboxaldehvde.:^-fhienvn- 1 ■2-di hvdro-2.2.4-trimethvlQuinoline fComoound 303: 
Structure 4 of Scheme TI. where R^ = 3-thienvl-S-carboxaldehvde) 
This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (50 
mg. 0. 1 6 mmol) and 4-bromo-2-tfiiophenecarboxaldehyde (0.1 5 g, 0.79 mmol). The crude 
product was purified by prep TLC (20 x 20cm. 1000mm, 25% EtOAcrhexane) to afford 3 1 
mg (70%) of Compound 303 as a yellow oil. Data for compound 303: Rf=0.44 (silica gel, 
25% EtOAcrhex); NMR(400 MHz. CDCI3) 9.95 (s, 1 H), 7.96 (s. 1 H). 7.66 (s. 1 H). 
7.25 (s, 1 H). 7.22 (d, J = 3.8, 1 H), 6.47 (d, 7 = 8.5. 1 H), 5.37 (s. 1 H). 3.84 (brs, I H), 2.04 
(s,3H).1.31(s.6H). 

EXAMPLE 204 

1.2-Dihvdro-2.2.4.7-tetramethvl-6-r3 .nitrophenvnQuinoline rComoound 304. stmcture 83 nf 
Scheme XXI where r1=r3-5 =r6=r8-9=h. R2=nitro. R7=methvn 
4-Amino-2-methyl-3'-nitrobiphenvl (stmcture 82 of Scheme XXI. where r1=r3- 
5=R6=r8:.H. R2«nitro. R7«mefhvlV This compound was made according to the General 
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Method 14 (EXAMPLE 191) from 3-nitrobenzene boronic acid (673.2 mg, 3.82 mmol) and 
4-bromo-3-meihylaniline (710.2 mg, 3.82 mmol) to afford 540 mg (62%) of 4-aminc>-2- 
meihyl-3 -nitrobiphenyl (structure.82 of Scheme XXI, where r1=r3"5=r6-r8-h, 
R2=nitro, R'^srhethyl). Data for4-amino-2-methyl-3 -nitrobiphenyl: NMR (400 MHz, 
5 acctone-de) 8.13 (dd, J = 7.5, 1.1, lH),8.09(dd, J = 3.9, 1.8, IH), 7.73 (ddd, J = 7.7, 1.6, 
1.4. IH). 7.66 (dd, J = 8.0, 7.8, IH), 6:99 (d, J = 8.0, IH), 6.60 (m, IH), 4.73 (br s, IH), 
2.18 (s,3H). 

1.2-Dihvdro-2,2.4.7-tetramethvl-6-f3-nitrophenvnquinoHne (Compound 304. structure 83 of 
10 Scheme XXL where R^=:R3'5=r6=r8-9=h. R2=nitro. R7=methvn . This compound was 
prepared according to General Method 8 (EXAMPLE 1 38) from 540 mg of 4-amino-2- 
methy]-3'-nitTobiphenyl. Approximately 10% of the reaction mixture was worked up and 
purified to afford 1 .5 mg of Compound 304. Data for Compound 304: NMR (400 
MHz, acetonc-d6) 8.13 (m, 2 H), 7.76 (dd, 7= 8.9, 1.2, 1 H), 7.69 (t, 7 = 15.9, 8.0, 1 H), 
15 6.93 (s, 1 H), 6.43 (s, I H), 5.32 (s, 1 H), 2.14 (s, 3 H), 1.95 (s, 3 H), 1.27 (s, 6 H). 

EXAMPLE 20S 

6-(5-Fluoro-2-methoxv-3*nitrophenvl)-1.2-dihvdn>2,2.4-trimethvlquinoline (Compound 
305. structure 4 of Scheme IL where R^ = 5'fluoro-2-methoxv-3-nitrophenvn 

20 This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (60 
mg, 0J9 mmol) and 2-bromo-4-fluoro-6-nitro2fnisole (37 mg, 0.15 mmol). The crude 
product was purified by silica gel chromatography (EtOAc/hexane, 1 0: 1 ) to afford 5 mg 
(8%) of Compound 305 as a yellow oil. Data for compound 305: NMR (400 MHz, 
CDCI3) 7.34 (dd, 7= 7.3, 3.3, IH), 7.25 (m, 3H), 7.21 (dd, 7 = 8.1, 2.0, IH), 6.50 (d, 7 = 

25 8.3, IH), 5.37 (s, IH), 3.89 (s, IH), 3.55 (s, 3H), 2.01 (d, 7 = 1 .4, IH), 1 .33 (s, 6H). 

EXAMPLE 206 

6-f 3-Chlon>2-methoxvphenvn-L2Hlihvdro-2.2.4-trimethvlquinoline (Compound 306. 
structure 4 of Scheme IL wh ere R1= 3-chloro-2-methoxvphenvn 
30 This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (60 
mg, 0.19 mmol) and 2-bromo-6-chioroanisole (33 mg, 0.15 mmol). The erode product was 
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purified by silica ge! chromatography (EtOAc/hexane, 10: 1) to afford 6 mg (8%) of . 
Compound 306 as a yellow oil. Data for compound 306: NMR (400 MHz. CDCIs) 
7.30 (m, 2H). 7.20 (m, 2H), 7.05 (t, 7 = 8.0, IH), 6.5 1 (d. 7 = 8.3. IH), 5.34 (s. IH), 3.75 (s, 
IH), 3.52 (s, 3H). 2.01 (s. 3H), 1 .34 (s. 6H). 

5 

EXAMPLE 207 

1.2-Dihvdro-2.2.4-trimethvl-6-f2.3.4-trtfluorophenvnquinoline (Compound 307. stnicture 4 
of Scheme II. where R^= 2.3.4-trifluorophenvl) 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (60 
10 mg, 0. 1 9 mmol) and 1 -bromo-2,3.4-trifluoroben2ene (0. 1 1 mL, 0.93 mmol). The crude 
product was purified by silica gel chromatography (EtOAc/hexane, 10:1) to afford 30 mg 
(53%) of Compound 307 as white crystals. Data for compound 307: NMR (400 MHz, 
acetone-d6) 7.28 (m, IH). 7.20 (m, 2H), 7.13 (dt, ] = 8.2, 1 .9. 1 H), 6.58 (d, 7 s 8.3, IH), 
5.43 (br s, IH), 5.39 (s, IH), 2.00 (d, y= 1.3, 3H), 1.30 (s, 6H). 

15 

EXAMPLE 208 

6- (3-Bromo-2-methvlphenvl )- 1 ■2-dihvdro-2.2.4-trimeth vlQuinoline (Compound 308. 
structure 4 of Scheme II. where R^ = 3-bromo-2-methvlphenvl) 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (50 
20 mg. 0. 1 6 mmol) and 2,6-dibromotoluene (0. 1 6 g. 0.64 mmol). The crude product was 
purified by silica gel chromatography (EtOAc/hexane, 10: 1 ) to afford 27 mg (50%) of 
Compound 308 as a colorless glass. Data for compound 308: NMR (400 MHz, CDCI3) 
7.49 (d. J = 8.3, IH). 7.17 (d. 7 = 6.9, IH), 7.04 (t, / = 7.7, IH), 6.95 (d, J = 1 .9, IH), 6.89 
(dd, y = 8.0, 1.9. 1H),6.46 (d, 7 = 8.0, IH). 5.35 (s. IH). 3.77 (br s. IH). 1.97 (d, 7 = 1.2. 
25 3H). I.32(s,6H). 

EXAMPLE 209 

7- Chloro-1.2-dihvdro-2.2.4-trimethvl-6-('3-nitrophenvl)quinoline (Compound 309. structure 
83 of Scheme XXI. where r1=r3-5-r6-r8-9=h. R2=nitro. R^schloro) 

30 2<:hloro-4-amino-3'-nitrobitihenvl rstructure 82 of Scheme XXI. where Rl«R3-5aR7-8=H. 
R^snitro. R6sehlomV This compound was prepared by General Method 14 (EXAMPLE 
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19 1 ) from 3-nitrobenzeneboronic acid (0.25 g, 1 .5 mmol), 4-broino-3-ch]oroaniline (0.2 1 g, 
1 .0 mmol). and (PPh3)4Pd (35 mg, 0.030 mmol) to afford 0.08 g (32%) of 2-chIoit)-4- 
amino-3'-nitrobiphenyl as an orange solid. Data for 2-chloro-4-amino-3'-nitrotriphenyl: 
NM R (400 MHz, acetone-d6) 8.29 (app t, 7 = 2.0, 1 H), 8. 1 8 (dt, J = 9.0, 1 .2, 1 H), 7.76 (dd. 
5 7=9.0,1.2, lH),7.56(t.y=8.0,lH),7.14(d,y = 8.2,lH),6.82(d,y = 2.2,lH).6.65(dd, J 
= 8.2,2.2, IH), 3.86 (brs,2H). 

7- Chloro-l ■2-dihvdro-2.2.4-trimethvl-6-f3-nitTophenvi)quinoline (Compound 309. structure 
83 of Scheme XXI. where R^=r3-6=r8-9-h. R2=nitro. R^schlorol . This compound was 

10 prepared by General Method 8 (EXAMPLE 1 38) from 2-chloro-4-amino-3'-nitn)biphenyl 
(0.08 g, 0.3 mmol) to afford 15 mg (15%) of G>mpound 309 as an orange solid, in addition 
to 2 mg (2%) of Compound 310 (EXAMPLE 210) as an orange solid. The structures of 
Compounds 309 and 310 were secured by n.0.e. experiments. Data for Compound 309: 
1h NMR (400 MHz, acetone-d6) 8.77 (t, J = 2.0, IH), 8.21 (dt, J = 9.0, 1.2, IH), 7.88 (dd, 

15 7=6.6. 1.6, lH).7.7r(t,7 = 7.9, IH), 7.10 (s. lH), 6.67 (s, 1H),5.43 (s, IH), 1.99(s,3H), 
1.32(s,6H). 

EXAMPLE 210 

5-Chloro-1.2-dihvdro-2.2.4-trimethvl-6-(3-nitrophenvl)quinoline (Compound 310. structure 
20 83 of Scheme XXI. where r1=r3-5=:r7-9=h. R2=nitro. R6=chloro^ 

This compound (2 mg, 2%) was obtained along with Compound 309 (EXAMPLE 209) as 
described above. Data for Compound 310: NMR (400 MHz, acetone-d6) 8.21 (d,7= 
1.4, IH), 8.20 (m. 1H),7.81 (dt, 7=8.8, 1.4, lH).7.70(m, 1H),7.01 (d,7 = 8.1, IH), 6.71 
(d.7=8.1, lH),5.74(brs, IH), 5.55 (d, 7 = 1.3,.1H),2.31 (d,7= 1.3, 3H), 1.28 (s,6H). 
•25 ■ - 

EXAMPLE 211 

8- Chloro-1.2-dihvdro-2.2.4-trimethvl-6-f3-nitroDhenvnquinoline (Compound 311. structure 
83 of Scheme XXI. where rUr3-7-r9-h. RZsnitro. R8=chloro) 
3-Chloro-4-amino-3'-nitrobiphenvl (structure 82 of Scheme XXI. where R^=r3-7=H. 

30 R^nitro. RS=chloro) . This compound was prepared by CSeneral Method 14 (EXAMPLE 
191) from 3-nitrobenzenebor(Hiic acid (0.25 g, 1.5 mmol). 4-bromo-2-chioroaniline (0.21 g, 
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1 .0 mmol), and (PPh3)4Pd (35 mg, 0.030 mmol) to afford a crude material which was used 
directly in the next step. 

8-Chloro-1.2-dihvdro-2.2.4-trimethvl-6-f3-nitroDhenvnQuinoline fCompound , ^11. stnicture 
5 83 of Scheme XXI. where R^=r3-7=r9=h. R^snitro. R^schloroV This compound was 
prepared by General Method 8 (EXAMPLE 138) from the crude biphenyl amine obtained 
above to afford 2 mg (1%) of Compound 311 as an orange solid. Data for Compound 311: 
1h NMR (400.MHZ, acetone-d6) 8.48 (d. 7 = 2.0, IH), 8. 1 1 (dd, J = 8.0, 2.0, IH), 8.04 
(dd, J = 6.6. 1 .6, 1 H). 7.67 (t, J = 8.0. IH). 7.55 (d. J = 2.0, 1 H). 7.40 (d. J = 2.0, 1 H). 5.43 
10 (s. IH), 1.99 (S.3H). 1.29 (s,6H). 

EXAMPLE 212 

8-EthYl- 1 .2-dihvdro-2.2.4-trimethvl-6-f3-nitrophenvnquinoline rComp ound 312. strucnire 
83 of Scheme XXI. where r1=r3-7=r9=h. R2=nitro. R8=ethvn 

15 4-Amino-3- ethvl-3 -nitrobiphenvl fstructure 82 of Scheme XXI. where R^=R3-7-H. 
R^snitro. RSsethvh. This compound was prepared by General Method 14 (EXAMPLE 
191) from 3-nitrobenzenebororiic acid (0.47 g, 2.8 mmol), 4-bromo-2-ethylaniline (432 mg, 
2.16 mmol), and (PPh3)4Pd (75 mg, 0.065 mmol) to afford 139 mg (20%) of 4-amino-3- 
ethyl-3'-nitrobiphenyI. Data for4-amino-3-ethyl-3'-nitrobiphenyl: Ifl NMR (400 MHz, 

20 acetone-d6) 8.38 (t. 7 = 2. 1 , IH), 8.08 (m, IH), 8.00 (m. IH). 7.66 (t, J = 8.0, IH), 7.45 (d, 
J = 2.3, IH), 7.39 (dd, J = 8.3. 23, IH), 6.83 (d, J = 8.3, IH), 4.68 (br s, 2H). 

8-Chloro- 1 .2-di hvdro-2.2.4-trimethvl-6-(3-nitrophenvnquinoline fCompound 311. structure 
83 of Sche me XXI. where R^=r3-7=;r9sH. R2=nitro. R^schloroV This compound was 
25 prepared by General Method 8 (EXAMn£ 1 38) from the crude biphenyl amine obtained 
above to afford 2 mg ( 1 %) of Compound 311 as an orange solid. Data for Compound 311: 
lHNMR(400MH2,acetone-d6) 8.38(1,7 = 2.1, lH),8.06(m.2H),7.66(t,7=8.0, IH). 
7.34 (m, IH), 5.44 (s, IH), 4.88 (br s. IH), 2.60 (q, J = 7.5. 2H), 2.08 (s, 3H), 1 .34 (s, 6H). 
1.23(t,7=7.5,3H). 

30 
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EXAMPLE 213 

9-ChlorcHK2'dihvdro-2.2-dirnethvl'S-coumarinor3,4'/1quinoline (Compound 313. structure 
88 of Scheme XXIIL where r1 '2^R^-6=R9=H. R7=R8=methvl. R3=chloro) 
2-Amino-6-chloro-3»4-benzocoumarin (structure 87 of Scheme XXIII, where R1-2=r4- 
5 R3=chloro, an intermediate from EXAMPLE 109) (100 mg, 0.407 mmol) and IJ- 

dimcthyl propargyl acetate (52 mg, 0.41 mmol) were dissolved in THF (5 mL) and treated 
with triethylamine (57 ^L, 0.41 mmol). The resulting solution was treated with CuCl (20 
mg, 0.20 mmol). The reaction mixture was heated at relux for 1 6 h. The reaction was 
quenched with 1 % (v/v) HCl (2 mL) and diluted with EtOAc (20 mL). The mixture was 

1 0 poured into a separatory funnel and the aqueous layer was extracted with EtOAc (2 x 20 
mL). The combined organics were washed with brine (1 x 20 mL), dried (Na2S04), 
filtered, and concentrated onto C^elite. The material was purified by flash chromatography 
on silica gel (50 g) using 15% EtOAcihcxanes as eluent to afford 50 mg of the dimethyl 
propargyl amine intennediate. This material was dissolved in THF and treated with CuCl (2 

15 mg, 0.02 mmol ) and heated at reflux for 16 h. The reaction was quenched with 1 % (v/v) 
HCl (2 mL) and diluted with EtOAc and water. The reaction mixture was poured into a 
separatory funnel and the aqueous was extracted with EtOAc (2 x 20 mL). The combined 
organics were washed with brine (15 mL), dried (Na2S04), filtered, and concentrated onto 
Celite. The material was purified by flash chromatography on silica gel (20 g) using 15% 

20 EtOAc:hexanes to afford 30 mg (24%) of Compound 313 as a yellow solid. DaU for 
Compound 313: NMR (400 MHz, acetone-d6) 8.07 (d, J - 2.4, IH), 7.99 (d, J = 8.7, 
IH), 7.91 (d, J = 10.4, IH), 7.38 (dd, J = 8.6, 2.4, IH), 7.26 (d, J = 8.7, IH), 7.10 (d, J = 8.5, 
IH), 6.04 (br s,lH), 5.74 (dd, J= 10.4, 1.4, IH), 1.36 (s, 6H). 

25 EXAMPLE 214 

L2-Dihvdro-9-methoxv>2.2.4-trimethvl-5>coumarinor3.4-nQuin oline (Compound 314. 
stnicnire 41 of Scheme XI. where R^gH. R^smethoxv) 

2.5-DimethoxvDhenvlboronic acid (structure 37 of Scheme XI. where R^=H. R^methoxv), 
This compound was prepared in a manner similar to that of 5-fluoro-2- 
30 methoxyphcnylboronic acid (EXAMPLE 107) from l-bromo-2,5-dimethoxybenzene (2.00 
mL, 13.3 mmol), n-BuLi (2.5 M in hexanes; 5.34 mL, 13.3 mmol), and trimethylborate (4.5 
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mL, 40 mmol) to afford 2.43 g (99%) of 2.5-dimethoxyphenylb6ronic.acid which was used 
without further purification. 

Methvl(2'.5'-diniethoxv-4-nitrD-2-biphertvlcarboxvlateV This compound was prepared in a 
5 manner similar to that of methyl 5'-fluoro-2*-methoxy-4-nitro-2-biphenylcarboxylate 
(EXAMPLE 107) from methyl 2-bromo-5-nitrobenzoate (2.46 g, 9.46 mmol). (PPh3)4Pd 
(0.33 g, 0.28 mmol), and 2,S-dimethoxypheny]boronic acid (2.42 g, 1 3.3 mmol) to afford 
2.08 g (69%) of nfwthyl (2'^'-dimethoxy-4-nitro-2-biphenylcarboxyIaie) as a white solid. 
Dau for methyl (2',5'-dimethoxy-4-nitro-2-biphenylcarboxylate): NMR (400 MHz, 
10 CDCI3) 8.70(d.7 = 2.4. IH), 8.37 (dd.y= 8.4. 2.5. IH), 7.52 (d. 7= 8.5. IH), 6.92 (dd. J = 
8.8, 3.0. IH). 6.84 (m. IH), 3.82 (s. 3H). 3.75 (s, 3H), 3.67 (s. 3H). 

2'.5'-Dimethoxv^-nitro-2-biphenvlcar faoxvlicacid . This compound was prepared in a 
manner similar to that of 5'-fluoro-2'-methoxy-4-nitro-2-biphenylcarboxylic acid 
15 (EXAMPLE 1 07) from methyl 2'.5'-dimethoxy-4-nitro-2-biphenylcaiboxylaie (2.07 g) to 
afford 1 .93 g (99%) of 2'.5'-dimethoxy-4-nitro-2-biphenylcarboxylic acid as a white solid. 
Data for 2'.5'-dimethoxy^nitro.2-biphenylcarboxylic acid: NMR (400 MHz. acetonc- 
d6) 8.64 (d. y « 2.5. IH). 8.43 (dd. J = 8.4, 2.6, IH). 7.67 (d. J = 8.5. 1 H). 6.94 (m. 2H). 
3.80 (S.3H), 3.68 (S.3H). 

20 

6-Methoxv-2-nitro.3.4-hen2ocoumarin. This compound was prepared in a manner similar 
to that of 6-fluoro-2-nitro-3,4-benzocoumarin (EXAMPLE 107) from 2'.5'-dimethoxy-4- 
nitro-2-biphenylcarboxylic acid (1 .93 g. 6.36 mmol). SOCI2 (0.47 mL, 6.4 mmol). and 
AICI3 (0;67 g. 5.0 mmol) to afford 1.71 g (99%) of 6-methoxy-2-nitro-3,4-benzocoumarin 
25 as an orange powder. Data for 6-methoxy-2.nitro-3,4-benzocoumarin: NMR (400 
MHz, acetone-d6) 9.04 (d, 7* 2.4, IH), 8.74 (d, 7= 8.9, IH), 8.69 (dd. J = 8.9. 2.4, IH). 
7.92 (d,7= 2.9, 1H).7.41 (d,7 = 9.0, lH),7.30(dd.7 = 9.0, 2.9, IH), 3.97 (s,3H). 

2-AminQ-6-inefhoxv-3.4-hen2 ocoumarin (structure 40 of Scheme XI. where R i=H. 
30 R2=methoxY}. This compound was prepared in a manner similar to that of 2-amino-6- 
fluoro-3,4-benzocoumarin (EXAMPLE 107) from 6-n)ethoxy-2-nitio-3,4-benzocoumarin 
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(1 .71 g, 6.3 irnnol) to afford 1.27 g (80%) of 2-amin6-6-methoxy-3,4-benzocoumarin as a 
white solid. Data for 2-amino-6-methoxy-3,4-benzocoumarin: NMR (400 MHz, 
acetone-d6) 8.10 (d, 7= 8.7, IH), 7.60(d,y = 2.8, IH), 7.55 (d,y = 2.5, lH).7.25(m,2H), 
6.99 (dd. J = 8.7, 2.8. 1 H), 3.90 (s, 3H). 

5 . 

1 .2-Dihvdro-9-methoxv-2.2.4-triinethvl-5-couniarinof3.4-/lquinoline ((Tonroound 314, 
structure 41 of Scheme XL where R^=H. R^=methoxv) . This compound was prepared in a 
nianner similar to that of Compound 207 frorh 2-amino-6-metboxy-3,4-benzocoumarin 
( 1 .27 g, 5.0 mmol) to afford 0.25 g ( 1 5%) of Compound 314 as a yellow solid. Data for 
10 Compound 314: IR NMR (400 MHz, CDCI3) 7.73 (d, J = 8.6, IH), 7.35 (d, J = 2.8, IH), 
7.23 (d. J = 8.9, 1 H). 7.00 (d, J = 8.6, IH), 6.92 (dd, J = 8.9, 2.8, IH). 5.57 (s, IH), 4.29 (br 
s, lH).3.88(s,3H),2.n (d,J=l.I,3H), 1.33(s,6H). 

EXAMPLE 215 

15 9-Fluoro- 1 ■ 2-dihvdro-2.2.4.1 l-tetrafnethvl-5-coumarinor3.4-/lauinoiine fComoound 315. 
stnicnire 88 of Scheme XXIV. where r1-2=r4=r6-h. R3=nuoro. R^=R7-9-methvn 
Methvl 2'-fluoro-5'-methoxv-6-methvl-4-nitro-2-biphenvlcaTt)oxvlate (structure 92 of 
Scheme XXTV. where R ' -^R^sR^sH. R3=fluoTD. R5=methvn . This compound was 
prepared in a manner similar to that of methyl 5'-fluoro-2'-methoxy-4-nitro-2- 

20 biphenylcarboxylate (EXAMPLE 107) from methyl 2-bromo-3-methyl-5-nitrobenzoate 

(1.73 g, 6.31 mmol), (PPh3)4Pd (0.22 g, 0.19 mmol), and 5-fluoro-2-methoxypheny]boronic 
acid (EXAMPLE 107) (1.50 g, 8.8 mmol) to afford 0.77 g (38%) of methyl 2'-fluoTO-5'- 
methoxy-6-methyl-4-nitro-2-biphenylcarboxylate. Data for 2'-fluoro-5'-methoxy-6-mediyl- 
4-nitro-2-biphenylcart)oxylate: 8.61 (d. J = 2.3. IH), 8.27 (d. 7 = 2.4, IH). 7.09 (m. IH). 

25 6.91 (dd,y = 9.0,4.3. IH). 6.73 (dd. 7 = 8^3.0. lH).3.70(s,3H), 3.69 (s,3H). 2.19 (s. 
3H). 

2'-F]uoro-5'-methoxy-4-nitro-2-biDhenvlcarboxvlic acid . This compound was prepared in a 
mianner similar to that of 5'-fluoro-2'-methoxy-4-nitro-2-biphenylcarboxylic acid 
30 (EXAMPLE 107) from methyl 2'-fluoro-5'-methoxy-6-methyl-4-nitro-2-biphcnyIcarboxylate 
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(0.77 g) to afford 0.73 g (99%) of 2'-fluoro-5'-methoxy-4-nitro-2-biphenylcart)oxylic acid a 
a white solid, which was used in the next step without further purfication. 

6-Fluoro-4-methv1-2-nitro-3.4-benzocoumarin. This compound was pr^arcd in a manner 
5 similar to that of 6-fluoro-2-nitro-3,4-benzocoumarin (EXAMPLE 1 07) ftom 2'-f].uoro-5'- 
methoxy-4.nitro-2-biphenylcaii)oxylic acid (0.73 g, 2.4 mmol), SOCI2 (0. 1 8 mL, 2.4 
mmol). and AICI3 (0.32 g, 2.4 mmol) to afford 0.63 g (95%) of 6-fluoro-4-mcthyl-2-nitro- 
3,4-benzocoumarin as an orange powder. Data for 6-fluon>-4-methyl-2-nitro-3,4- 
benzocoumarin: NMR (400 MHz, acctone-de) 8.99 (d. J - 2.5, 1 H), 8.63 (d, J = 2.5. 
10 IH), 8.29 (dd,y= 10.9.2.4. IH), 7.53 (m,2H), 3.14 (S.3H). 

2-Amino-6-fluoro-4-methvU3 ,4-benzocnumarin ^structure 87 of Scheme XXfV. wh^w R 1- 
2=r4=r6=h. R3=fiuoro. R^smethyn . This compound was prepared in a manner similar to 
that of 2-amino-6-fluoro-3,4-benzocoumarin (EXAMPLE 107) from 6-fluoro-4.methyl-2. 
15 nitro-3.4-benzocoumarin (0.61 g) to afford OM g (99%) of 2-amino-6-fluoro4-methyl-3.4- 
benzocoumarin as a white solid, which was used in the next step without further 
purification. 

9-Fluoro-l,2-dihvdro-2.2.4.1 l-tetramefhv |-5-coumarinor3.4-nQuinoline rCompounri MH , 
Structure 88 of Scheme XXTV. where R'-2=r4^r6=h. R3=fiunro. R5=R7-9=me,hvn 
20 This compound was prepared in a manner similar to that of Compound 207 from 2-amino-6- 
fluoro-4-methyl-3,4-benzocoumarin (0.54 g) to afford 0.29 g (40%) of Compound 315 as a 
yellow solid. Data for Compound 315: NMR (400 MHz. acetone-d6) 7.87 (dd, J = 
11.4.2.9, lH).7.32(dd.y=9.0,5.1, lH).7.28(m, lH),7.02(s. IH). 5.52 (d.y= 1.2. IH). 
2.76 (s. 3H), 2.01 (s, 3H), 1.30 (s, 6H). 

25 

EXAMPLE 216 

1.2-Dihvdro-2.2.4.9-tetramethvl- 5-coumarinnf3.4-/lquinoline f Compound 316. stnicmre 41 
of Scheme XL where R 1=H. R2=niethvn 

2-Methoxv-5-TnftthvlphenvlbQ ronic acid f structure 37 of Scheme XL where R^sH. 
30 R^sm^thyl). This compound was prepared in a manner similar to that of 5-fluoro-2- 

methoxyphenylboronic acid (EXAMPLE 107) from 2-bromo-4-methylanisole (2.00 g. 9.94 
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mmol), n-BuLi (2.5 M in hexanes; 4.00 mL, 10 mmol), and trimethylborale (3.4 mL, 30 
mmol) to afford 1 .60 g (96%) of 2-inethoxy-5-melhylphenylboronic acid which was used 
without further purification. 

5 Methvl 2-methoxv-S'-methvl-4-nitro-2'biphenvicarboxv1ate . This compound was prepared 
in a manner similar to that of methyl 5 -fluoro-2 -methoxy-4-nitro-2-biphenylcarboxylate 
(EXAMPLE 1 07) from methyl 2-bromo-5-nitrobenzoate ( 1 .80 g, 6.92 mmol), (PPh3)4Pd 
(0.33 g, 0.28 mmol), and 2-methoxy-5-methylphenyIboronic acid (1.58 g, 9.51 mmol) to 
afford 2.03 g (98%) of methyl 2'-methoxy-5-methyl-4-nitro-2-biphenylcarboxylate as a 
10 white solid. Data for methyl (2 -methoxy-5'-methyJ-4-nitro-2-biphenylcarboxylate) : Ifl 
NMR (400 MHz, CDCI3) 8.69 (d, J = 2.5, IH), 8.36 (dd, J = 8.4, 2.5, IH), 7.5 1 (d, J = 8.5, 
1 H), 7.20 (m, IH), 7.07 (d, 7 = 2. 1 , IH), 6.8 1 (d, J = 8.4, IH), 3.75 (s, 3H), 3.69 (s, 3H), 
2,35 (s,3H). 

15 2-Methoxv-5'-methvl- 4-nitro-2>biphenv]carboxvlicacid . This compound was prepared in a 
manner similar to that of 5Vfluoro-2 -methoxy-4-nitro-2-biphenylcarboxylic acid 
(EXAMPLE 107) from methyl 2-methoxy-5 -methyl-4-nitro-2-biphcnylcart)oxylate (2.02 g) 
to afford 1.93 g (99%) of 2 -methoxy-5'-methyl-4-nitn>2-biphenyIcarboxylic acid as a white 
solid. Data for 2'-methoxy-5 -methyl-4-nitro-2-biphenylcarboxylic acid: ^H NMR (400 

20 MHz, acetone-d6) 8.63 (d, J = 2.5, IH), 8.42 (dd, J = 8.5, 2.5, 1 H), 7.63 (d, J = 8.5, IH), 
7.19 (m, IH), 7.14 (d, J = 2.2, IH), 6.93 (d, 7 = 8.4, IH), 3.70 (s, 3H), 2.32 (s. 3H). 

6-MethvU2-nitro-3.4-benzocbumarin. This compound was prepared in a manner similar to 
that of 6-fluoro-2-nitro-3,4-ben20Coumarin (EXAMPLE 107) from 2 -methoxy-5 -methyl-4. 
25 nitro-2-biphenylcarboxylic acid (1.92 g, 6.68 mmol), SOCI2 (0.49 mL, 6.7 mmol), and 

AICI3 (0.89 g, 6.7 mmol) to afford 1.65 g (97%) of 6-methy]-2-nitro-3,4-benzocoumarin as 
an orange powder. Data for 6-methyl-2-nitro-3,4-benzocoumarin: NMR (400 MHz, 
acetone^6) 9.04 (d, 7 = 2.5, IH), 8.69 (m. 2H). 8.26 (s, IH), 7.53 (d, J = 8.6, lH),7.35(d, 
y= 8.6. IH), 2.49 (S.3H). 

30 
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2-Ainino-6-itiethvl-3.4-benzocouTna rin (structure 40 of Scheme XI. wharp R 1=H ^ 
R2=methyl) . This compound was prepared in a manner similar to that of 2.amino-6-fluoro- 
3.4-ben20coumarin (EXAMPLE 107) from 6-methyl-2-nitro-3.4-benzocoumarin (1.64 g) to 
afford 1 .40 g (99%) of 2-amino-6-methyI-3,4-ben20couniarin as a white solid, which was 
5 used in the next step without further purification. 

).?-Pjhy<ir(?-?,?.4.9-tgtramcthvl-5-coumarinof3.4.flq u inoline rCompound 316 ^fp irry^ Ji 
of Scheme XI, where r1=H. R2=methyl) . This compound was prepared in a manner 
similar to that of Compound 207 from 2-amino-6-methyl-3.4-benzocoumarin ( 1 .40 g) to 
afford 0.738 g (38%) of Compound 316 as a yellow solid. Data for Compound 316: 1h 
NMR (400 MHz, acetone-d6) 7.96 (d, J = 8.6, IH). 7.89 (s. IH), 7. 19 (d, J = 8.6, IH). 7.18 
(m. lH).7.14(d.y=8.4, IH), 6.04 (br s. 1H),5.51 (s. 1H).2.41 (s.3H). 1.29 (s.6H). The 
C(4) methyl is obscured by the acetone muJtiplet. 

EXAMPLE 217 

7-qilQro-1.2-dihvdm-2.2.4-rriini.thYl-5-couniarinnn 4 -nauinolinft rPomoound 317 
stmcture M of Sr^,,.. y^iy. whe»i Pl^rhl pro. r2-6:.h R7.9^^thyl) 
3-Chloro-2-methoxvphenvlhoronic acid r>;tnirt u re 90 of Schpnie XXTV. wh^r.. R 1 =chlom 
R2-^=H). This compound was prepared in a manner similar to that of 5.fluoro-2- 
methoxyphenylboronic acid (EXAMPLE 107) from 2-bromo-6<hioroanisole (0.71 g, 3.2 
mmol), n-BuLi (2.5 M in hexanes; 1.28 mL, 3.2 mmol). and trimethylborate (1.09 mL. 9.6 
mmol) to afford 0.55 g (91%) of 3-chlon>-2.methoxyphenylboronic acid which was used 
without fiinher purification, 

Methyl f3'-chloro-2-methoxv-4-nitro-2-binhenvlrartv.vYf »'t^ ) This compound was prepared 
25 'namaimersimilartothatofmethyl(5Vfluoro.2^methoxy-4.nitfo.2-biphenyIcarb^^ 

(EXAMPLE 107) from methyl 2-bromo.5-nitrobenzoate (0.58 g, 2.2 mmol). (PPh3)4Pd (77 
mg. 0.066 mmol), and 5-chloro-2-methoxyphenylboronic acid (0.54 g, 2.9 mmol) to afford 
245 mg (35%) of methyl (3'-chloro-2'-methoxy-4-nitro-2-biphenylcarboxylate) as a clear oil. 
Data for methyl (3 -chloro-2'-methoxy-4-nitro.2-biphenylcarboxylate): Ifl NMR (400 
30 MHz, CDCI3) 8.79 (d, /= 2.4, IH), 8.40 (dd. 7 = 8.4, 2.4, IH). 7.57 (d. 7 8.5. IH). 7.45 
(m. IH). 7.15 (m. 2H), 3.75 (s. 3H). 3.47 (s. 3H). 
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3'-Chloro-2'-inethoxv-4-nitro»2-biphenvlcarboxvlicacid . This compound was prepared in a 
maruier similar to that of 5'-fluoro-2'-rnethoxy-4-nitro-2-biphenylcarboxylic acid 
(EXAMPLE 107) from methyl (3'-chloro-2*-methoxy-4-nitro-2-biphenylcaTboxylate) 
5 (230mg) to afford 0.2 1 g (99%) of 3'-chloro-2'-methoxy-4-nitro-2-biphenylcarboxylic acid 
as a white solid. Data for 3'-chloro-2'-methoxy-4-nitro-2-biphenylcarboxyIic acid: 
NMR (400 MHz. acetone-d6) 8.76 (d, J = 2.5. IH). 8.50 (dd, 7 = 8.4, 2.5, IH), 7.74 (d. J = 
8.5. IH). 7.51 (dd.7 = 7.9. 1 .8. IH). 7.3 1 (dd, J = 7.4, 1 .8. IH), 7.24 (I, J = 7.9). 3.47 (s, . 
3H). 

10 

8-Chloro-2-nitro-3.4-benzocoumarin . This compound was prepared in a manner similar to 
that of 6-fluoro-2-nitrt)-3.4-benzocoumarin (EXAMPLE 1 07) from 3'-chloro-2'-methoxy-4- 
nitro-2-biphenylcarboxylic acid (0.20 g. 0.65 mmol). SOC12 (50 mL, 0.69 mmol). and 
Aia3 (85 mg. 0.65 mmol) to afford 0.18 g (99%) of 8-chloro-2-nitro-3.4-benzocoumarin as 
15 yellow crysuls. Dato for 8-chloro-2-niiro-3.4-benzocoumarin: NMR (400 MHz. 

acetone-d6) 9.06 (t, 7 = 1.4. IH), 8.74 (s. 2H). 8.45 (dd. 7= 8.0, 1.4, IH). 7.32 (dd, 7= 8.0. 
1.2, IH). 7.51 (1.7=8.0, IH). 

2-Amino-8-chloro-3.4-benzocoumarin (structure 87 of Scheme XXIV. where RWhloro. 
20 r2-6-h) ^ 7his compound was prepared in a manner similar to that of 2-amino-6-fluoro- 
3.4rbenzocoumariii (EXAMPLE 1 07) from 8-chloro-2-nitro-3,4-benzocoumarin (0. 1 8 g, 
0.65 mmol) to afford 0.10 g (6i2%) of 2-amino-8-chloro-3.4-benzocoumarin as a white solid, 
which was used in the next step without further purification. 

25 7-Chloro-l .2-dihvdro-2.2.4-trimethvl-5-coumarinor3.4-nouino line rComoound 317. 

stnicture 88 of Scheme XXIV- where R^=chloro. r2-6= h. R7-9sniethvn. This compound 
was prepared in a manner similar to that of Compound 207 from 2-amino-9-chloro-3,4- 
benzocoumarin (0. 10 g) to afford 24 mg ( 1 8%) of Compound 317 as a yellow solid. Data 
for Compound 317: NMR (400 MHz; acetone-d6) 8.04 (dd, 7 = 8. 1 . 1 . 1 , IH). 7.98 (d. 

30. 7 = 8.7. IH). 7.48 (dd, 7= 9.0, 1.1, IH), 7.28 (1.7=8.8, lH),7.23(d,7 = 8.6. lH),6.24(br 
s, IH), 5.55 (d, 7 = 1 .2, IH), 2.08 (s. 3H), 1 .31 (s, 6H). 
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EXAMPLE 218 

5-(?.FIuorDbep7YlVl,?-dihYdro-2.2.4-trimethvl.S//.chrnm enof3.4-^qninnlinerCoTnnn.,nH 
318. structure 32 of Sche me IX. where R = 3-nuorohenyYl) 

5 To a solution of Compound 22S (EXAMPLE 125) (10 mg. 0.03 mmol) in CH2CI2 (5 ml) 
was added triethylsilane (0.05 ml, 0.3 mmol) and trifluoroacetic acid (0.024 ml, 0.3 mmol) 
at It. The reaaion was monitored by TLC and was found to be complete after 15 hours. 
The reaction mixture was quenched with an aqueous 10% NaOH solution (5mL) then 
extracted with EtOAc ( 1 0 mL). The organic layer was washed with brine (3x5 mL). dried 

10 (Na2S04). then concentrated in vacuo to afford a yellow oil. The crude product was 
purified by prep TLC (5 x 20cm. 250mm, 1 : 1 CH2Cl2:hexane) to afford 1 0 mg (8%) of 
Compound 318 as a yellow oil. Data for Compound 318: Rf=0.26 (silica gel, 25% 
EtOAchex); Ifl NMR (400 MHz. CDCI3) 7.66 (d, 7 = 8.5, 1 H). 7.48( d, 7= 8.5 1 H), 7.23 
(m, 2 H). 7.03 (m, 1 H). 6.89 (m, 3 H). 6.61 (d,M 8.5. 1 H), 6.10 (m, 1 H). 5.49 (s, 1 H). 

15 3.98 (brs. 1 H). 3.10 (m. 1 H). 2.73 (m. 1 H); 2.29 (s. 3 H), 1 .29 (s. 3 H). 1.19 (s, 3 H). 

EXAMPLE 21Q 

(/^•9-Chloro-l , ?-dihvdro^5-methoxv-2.2.4-trimftth Y l-5//-chromenof3.4-/lQuinolin.. 
(Compound 319 stnirtiire 47 of SchemP YT V. wheT« r1=H R2=chlorn. Ra^mPthy l Y=n) 
(/g/5)-9<hloro-1 , ?^ihY dro-5-hvd r o xv- 2 . 2 .4-trimethvl-SW-chromenorT4-n q..innlin. 
(structure 46 of Scheme XTV where R 1 =H R2=chlom^ anH ft-rs.. h lom.2.hvrtm.vph.ny| v 
),2-dihYdro-.5-hYriroyvmethvl-2,2.4.tri methvlQuinnline fstmcture 94 of Scheme XXV, 
where r1-2=r4-6^h^ R3=chlom. R7-9=merhvl^ Compound 209 (EXAMPLE 109) (100 
mg, 0.307 mmol) was dissolved in THE, cooled to -40X, and treated with DBAL (614 pL, 
25 0.614 mmol. 1 M in THE, Aldrich). warming to -20»C over 30 min. The reaction mixture 
was quenched with NH4CI (sat) (2 mL) and allowed to warm to rt. The reaction mixture 
was poured into a separatoiy funnel containing EtOAc and water. The aqueous was 
extracted with EtOAc (2 x 20 mL). The combined organics were washed with NaCI (sat) (1 
X 15 mL), dried (Na2S04). filtered, and concentrated onto Celite. The material was 
30 purified by flash chromatography using 25% EtOAcrhexanes to afford 65 mg of (/J/S)-9- 
chlon>-l,2-dihydro-5-hydroxy-2,2,4-trimethyl-5ff-chromeno[3,4-y]quinoline (structure 46 of 
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Scheme XIV, where R ^ =H, R2=chloro) and 20 mg of 6-(5-chloro-2-hydroxyphenyl)- 1 ,2- 
dihydro-5-hydroxyinethyl-2,2,4-trimethylquinoline (structure 94 of Scheme XXV, where 
R 1 -2=r4-6-h, R3=chioro, r7-9 =methyl). Data for (/2/S)-9-chloro- 1 .2-dihydro-5-hydroxy- 
2^,4-triinethyl-5H-chromenoI3,4-y]quinoline: NMR (400 MHz. acetone-de) 7.71 (d,J 
5 = 2.4, IH), 7.55 (d, J = 8.4, IH). 7.1 1 (dd, J = 8.5, 2.4, IH), 6.94 (d, 7 = 8.4, IH), 6.84 (d. J 
= 5.9, IH), 6.78 (d, J = 8.2, IH), 6.01 (d, J = 6.0, IH), 5.56 (bs, IH), 5.52 (s, IH), 2.36 (s, 
3H). 1.31 (s, 3H), 1.18 (s, 3H). Data for 6-(5-chloro-2-hydroxyphenyl)-l,2-dihydro-5- 
hydroxymethyl-2,2,4-trimethylquinoline: NMR (400 MHz, acetone-d6) 7. 1 8 (dd, J = 
8.5,3.0, lH),7.lO(d.7 = 2.5. IH), 6.92 (d!y= 8.6, 1 H), 6.75 (d, J = 8.0, 1H),6.63 (d.y= 
1 0 8. 1 , 1 H), 5.46 (s, 1 H), 5.25 (s, 1 H), 4.55 (ABq. J = 1 1 .4, 2H), 2.35 (s, 3H), 1 .27 (s, 6H). 

(/&g>-9-Chloro-1.2-dihvdro-5-methoxv-2^.4-trimethvl-5H-chroinenor3.4-/lquinoline 
(Compound 319. structure 47 of Scheme XIV. where RUh. R^achloro. R3=methvl. XsOV 
{R/S)-9-dti\oTO- 1 ,2-dihydio-5-hydroxy-2,2,4-trimethyl-5^f-chromeno[3,4-/|quinoline (30 

15 mg, 0.092 mmol) was dissolved in methanol (3 mL) and treated with p-toluenesulfonic acid 
(10 mg). After 10 min the reaction was quenched with NaHCOs (2 mL). The resulting 
mixture was diluted with water (2 mL), poured into a separatory funnel, and extracted with 
EtOAc (3 X 20 mL). The combined organics were washed with NaCl(sat) (1 x 20 mL), 
dried (Na2S04), filtered, and concentrated onto Celite. The material was purified by flash 

20 chromatography on silica (20 g) using 10 % EtOAc:bexanes as eluent to afford 20 mg (64%) 
of Compound 319 as an opaque oil. Data for Compound 319: NMR (400 MHz, 
acetone-d6) 7.73 (d, J « 2.4, IH), 7.56 (d, J = 8.3, IH), 7.17 (dd, J = 8.2, 2.4, IH), 7.08 (d, / 
= 8.3, IH), 6.80 (d, J = 8.3, IH), 6.37 (s, IH), 5.62 (br s,lH), 5.54 (s, IH), 3.44 (s, 3H), 2.27 
(2, 3H), 1.32 (s, 3H), 1.17 (s, 3H). 

25 

EXAMPLE 220 

9-Chloro-l .2-dihvdro-2.2.4-trimethvl-5ff-chromenor3.4-/1quinoline (Compound 320. 
structure 93 of Scheme XXV. where R^-2=R4-6^H. R3=chloro. R7-9=niethvn 
6-(5-Chloro-2-hydroxyphenyl)-l,2-dihydro-5-hydroxymethyl-2,2,4-trimethylquinoIine 
30 (EXAMPLE 219; structure 94 of Scheme XXV, where rI-2=R^H, R3=chloro, r7-9 
smethy])(20 mg, 0.061 mmol) was dissolved in CH2CI2 and treated with diionyl chloride (5 
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ML, 0.067 mmol) and triethylamine (9 ]iL 0.067 mmol). After 2 h the reaction was 
quenched with water and poured into a separatory funnel containing CH2CI2 (20 mL) and 
water (lOmL). The aqueous was extracted with CH2CI2 (2 x 20 mL). The combined 
organics were washed with NaCI (sat)( 1x15 mL), dried (Na2S04), filtered and 
5 concentrated. The resulting benzyl chloride intermediate was dissolved in 1,2- 

dichloroethane (liiiL) and treated with triethylamine (100 mL), then heated to reflux. After 
1 h the reaction was quenched with water and poured into a separatory funnel. The pH was 
adjusted to 6 (1 %v/v HCl) and the aqueous was extracted with CH2CI2 (2 x 20 mL) The 
combined organics were washed with NaCI(sat) (20 mL), dried (Na2S04), filtered, and 

10 concentrated onto Celite. The material was purified by flash chromatography on silica gel 
(20 g) using 5% EtOAc:hexanes to afford 10 mg (53%) of Compound 320. Data for 
Compound 320: NMR (400 MHz„acetone-d6) 7.60 (d. J = 2.4, IH), 7.43 (d, 7 = 8.4, 
IH), 7.08 (dd. J = 8.5,2.4, Ih). 6.89 (d, J = 8.5, IH), 6.70 (d, J = 8.4, IH), 5.56 (br s, IH), 
5.49 (s, IH). 5.32 (s. 2H), 2.1 1 (s. 3H), 1.25 (s, 6H). 

15 ' . 

EXAMPLE 221 

(/}<y)-9-Chloro-1.2-dihvdro-2.2. 4-trimethvl-5-propvloxv-S//-chromenor3.4-/lQuinoline 
(Compound 321 s tructure 47 of Scheme XIV. where R ^E. R2=chloro. R3=propvl. X=0) 

(/J/5)-9-Chloro-l ,2-dihydro-5-hydroxy-2,2,4-trimethyl-5//-chromeno[3,4-/)quinoline 
20 (EXAMPLE 219; structure 46 of Scheme XTV, where r1=H. R2=chloro) (30 mg. 0.092 
mmol) was dissolved in 1 -propanol (3 mL) and treated with p-toluenesulfonic acid ( 1 0 mg). 
After 10 min the reaction was quenched with NaHCOs (2 mL). The resulting mixture was 
diluted with H2O (2 mL), poured into a separatory funnel, and extracted . with EtOAc (3 x 
20 mL). The combined organics wwe washed widj NaCl(sat) ( 1 x 20 mL), dried (Na2S04), 
25 filtered, and concentrated onto celite. The material was purified by flash chromatography 
on silica (20 g) using 10 % EtOAcrhexanes as eluent to afford 22 mg (61 %) of Compound 
321 as ah opaque oil. Data ft)r Compound 321: NMR (400 MHz, acetone-d6) 7.73 (d. 
7= 2.4. IH). 7.56 (d, /= 8.5, IH), 7.14 (dd,y= 8.3. 2.5, IH). 7.03 (d, 7= 8.5, IH). 6.80 (d. 
J = 8.5, IH). 6.46 (s, IH), 5.60 (br s. IH), 5.53 (s, IH), 3.8 1 (m, IH), 3.59 (m, IH), 2.29 (s. 
30 3H). 1 .46 (m, 2H). 1 .32 (s, 3H), 1 . 1 7 (s, 3H), 0.75, (m, 3H). 
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EXAMPLE 222 

f/^y>-9-Fluoro-1.2-dihvdro-5-methoxv-2.2.4-trimethvl-Sf/-chromenof3.4-^quinoline 
fComoound 322. stnicture 47 of Scheme XIV. where Ri=H. R2 =fluoro. R3=methvl. X=QV 
This compound was prepared in a manner similar to that described for Compound 319 
5 (EXAMPLE 2 1 9) from Compound 207 (55 mg) to aff oid 34 mg (59%) of Compound 322 as 
a clear oil. Data for Compound 322: NMR (400 MHz, acetone-d6) 7.53 (d. J = 8.5. 
IH), 7.48 (dd, 7 « 9.9, 3.0, IH). 7.05 (dd, 7 = 8.7, 4.9, lH),6.92(m, IH), 6.80 (47*8.3, 
1H),6.34 (s. 1H),5.54 (d,7= 1.4, IH), 3.44 (s, 3H), 2.28 (d, 7 = 1.4, 3H), 1.32 (s. 3H), 1.16 
(s,3H). 

10 

EXAMPLE 223 

f/Z/?>-9-FluQro-1.2-dihvd ro-2.2.4-trimethvl-S-thiopropoxv-5^-chromenof3.4-/lQuinoline 
(Compound 323. structure 47 of Scheme XIV. where R1=H. R2=fluoro. R3=propvi. x=SV 
(j&g)-9-Fluoro.l.2-dihvdro-S-hvdroxv.2.2.4 -trimethvl-5f/.chronienof3.4./louinolin 

15 (strucnire 46 of Scheme XIV. where R IsH. R2gfiuoro^ . This compound was prepared in a 
manner similar to that of 9-chlon>-l,2-dihydro-5-hydroxy-2,2,4-mmethyl-5//- 
chromeno[3,4-y]quinoline (EXAMPLE 2 1 9) from Compound 207 (0. 1 6 g, 0;5 1 mmol) to 
afford 80 mg (50%) of 9-fluoro-l,2-dihyd^o-5-hyd^oxy-2,2.4-trimethyl-5H-chromeno[3,4- 
/|quinoline as a white solid. Data for 9-nuon)-l,2-dihydro-5-hydroxy-2,2,4-trimethyl-5ff- 

20 chromeno[3,4-/lquinoline: ^H NMR (400 MHz, acetone-dg) 7.52 (d. 7 = 8.5, IH), 7.46 
(dd, 7= 9.9, 2.9, IH), 6.93 (m. IH). 6.86 (m, 2H), 6.78 (d, 7 = 8.5, IH), 5.98 (d, 7 = 6.0, 
IH), 5,56 (br s, IH), SSI (d. 7 « 1.1, IH), 2.37 (d, 7= 1 .2, 3H). 1.30 (s, 3H), 1 .18 (s. 3H). 

(/2/y>-9-Fluoro- 1 ^-dihv dro-2.2.4-trimethvl-S-thiopropoxv-5W-chromenor3.4-/1ouinoline 
25 (Compound 323; structure 4 7 of Scheme XIV. where r1=H. R^sfluom. R3=propvl. X=SV 
This compound was prepared in a manner similar to that of Compound 319 (EXAMPLE 
219) from 9-fluoro-l ,2-dihydro-5-hydroxy-2,2,4-trimethyl-5^f-chromeno[3,4-7)quinoline 
(18 mg) to afford 21 mg (99%) of Compound 323 as a clear oil. Data for Compound 323: 
lHNMR(400MHz,acetone^6) 7.48 (d,7 = 8.5, lH).7.45(dd,7= 10.0, 1.7. lH),7.14(s, 
30 IH). 6.95 (m, 2H), 6.73 (d. 7 = 8.5, IH), 5.52 (d, 7 = 1 .3. IH). 2.76 (m, IH), 2.58 (dt. 7 = 
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12.9. 7.4, IH), 2.47 (d. 7 = 1.2, 3H). 1.66 (m. 2H), 1.25 (s. 3H). 1.22 (s, 3H). 0.95 (1. 7= 7.3, 
3H). 

EXAMPLE 224 

(/^y>-9-Fluoro-1.2-dihv dn>-2.2.4-trimethvl-S-Dropoxv-5H-chronienor3.4-/lquinn1inff 
(Compound 324. structure 47 of Scheme XIV. where R^=H. R^sfluoro. R3=:Dropvi. X=QV 
This compound was prepared in a manner similar to that of Compound 319 (EXAMPLE 

219) from 9-fluoro-l,2-dihydro-5-hydroxy-2,2,4-trimethyl-5//-chromeno[3,4-y)quinoline 
(EXAMPLE 223) (20 mg) to afford 2 1 mg (95%) of Compound 324 as a white solid. Data 
for Compound 324: 1h NMR (400 MHz, acetone-d6) 7.53 (d, J = 8.4, IH), 7.47 (dd, J = 
9.9, 2.9, lH).7.02(dd.7=8.8.5.O, lH),6.95(m, IH), 6.80(d,y = 8.5. 1 H), 5.53 (d.y = 
1.5, 1H).3.81 (di.y=9.2,6.7, lH).3.58(dt,7 = 9.2,6.7, IH), 2.29 (d,7= 1.5, 3H), 1.46 
(sext,y = 6.9.2H). 1.32 (s.3H), 1.16(s,3H),0.75(t,/s7.4,3H). 

EXAMPLE 225 

(/g<y)-5-Butv!.9-chloro.l.2.dihvdrD-2.2.4-t rimethvl.5f/-chromenof3.4-/lQuinoline 
(Compound 325. stmcni re 42 of Scheme XI. where R^=H. R2=:chloro. R=butvlV 
This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(38 mg, 0.12 mmol) and 2.5 M n-BuLi in hexanes (0.28 mL, 0.70 mmol) to afford 7 mg 
( 1 6%) of Compound 325 as a clear oil. Data for Compound 325: NMR (400 MHz. 
acetone-d6) 7.72 (d, J = 2.4. IH), 7.58 (d. / = 8.5, IH). 7.12 (dd, J = 8.3, 2.5. IH). 7.05 (d. 
y= 8.5, IH), 6.75 (d, y = 8.5, IH). 5.53 (s. 1H),4.82 (t, J = 8.0. IH), 2.40(m, 2H), 2.09 (s. 
3H), 1 .5- 1 .4 (m, 6H). 1 .25 (br s. 6H). 0.95 (t, J = 7.8. 3H). 

EXAMPLE 226 

(/Z/y>-5-Butvl-1.2-dihvd ro-9-methoxv-2.2.4-trimethvl-5//-chromenor3.4-fiQuinoline 
(Compound 326. structure 42 of Scheme XI. where R^=H. R2=niethoxv. R=butvn . 
This compound (12 mg, 33%) was obtained as a by-product in the formation of Compound 
355 (EXAMPLE 255) as a colorless oil. Dau for Compound 326: NMR (400 MHz. 
acetone-d6) 7 47 (d, 7 = 8.4, IH), 7.20 (d, J = 2.8, IH). 6.80 (d, 7 = 8 J, IH). 6.69 (m, 2H), 



0AlA4RnA7 i > 



W096/194S8 



PCTAIS9S/16096 



228 

5.79 (dd, y = 10.3. 3.2. IH), 5.51 (d. 7= 1.2. IH), 3.80 (s. 3H). 2.24 (d. 7 = 1.0, IH), 1.74 
. (m. IH), 1 .5-1 .3 (m, 5H), 1 .27 (s, 3H), 1 . 1 8 (s. 3H), 0.84 (t, J = 7.5, 3H). 

EXAMPLE 227 

5 (/&S>-9-Fluoro- 1 .2-dihvdro-2.2.4.5-tetraTnethvl-5ff-chromenor3.4-/lquinoline (Compound 
327. stnicture42 of Scheme XI. where R J=H. R2=fluoro. Rsmethvl). 
This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(36 mg. 0. 12 mmol) and 1 .4 M MeLi in ether (0.45 mL. 0.63 mmol) to afford 6 mg (16%) of 
Compound 327 as a clear oil. Data for Compound 327: NMR (400 MHz, acetone-d6) 

10 7.46 (d, J = 8.4, 1 H). 7.4 1 (dt, J = 10.0, 1 .5, IH), 6.84 (m, 2H), 6.80 (d, J = 8:5, 1 H), 6.07 
(q,y = 6.5, lH),5.53(d,y= 1.4, lH),2.25(d,J= 1.1, 3H), 1.32 (d, 7 = 6.5, 3H), 1.26 (s. 
3H), 1.20 (s,3H). 

EXAMPLE 228 

15 " f/&g>-9-Fluoro-1 .2-dihvdro-2.2.4-trimethvl-Sff-chromenor3.4-/lquinoline (Compound 328. 
structure 42 of Scheme XL where R^=R=H. R^sfluoro) . 

This compound was prepared in a manner similar to that described for Compound 202 
(EXAMPLE 102) from 9-fluoro-l,2-dihydro-5-hydroxy-2,2,4-trimethyl-5//-chromeno[3,4- 
y]quinoline (EXAMPLE 223) (15 mg) to afford 14 mg (99%) of Compound 328 as a clear 
20 glass. Data for Compound 328: NMR (400 MHz, acetone-d6) 7.41 (d, J = 8.4, IH), 
7.41 (dt. J= 10.0, 1,5, IH). 6.84 (m, 2H). 6.70 (d, 7 = 8.4, lH),5.49(d.7= 1.2. 1H),529 
(s. 2H). 2.1 1 (d, 7 = 1 .6, 3H), 1.26 (s, 6H). 

EXAMPLE 229 

25 (R/S)- 1 .2-Dihvdro-9-methoxv-2.2.4-trimethvl-5J¥-chromenor3.4 -/lauinoline (Compound 
329. strucnire 42 of Scheme XI. where RlgR=H. R2=methoxv) . 
fjZ/y^-1.2-Dihvdro-5-hvdrt>xv-9-methoxv-2.2.4-trimethvl-5//-ch rQmenor3.4-nquinoline 
(structure 46 of Scheme XIV. where R>=:H. R2=methoxv) . This compound was prepared in 
a manner similar to that of 9-chloro- 1 ,2-dihydro-5-hydroxy-2,2,4-trimethyl-5i^- 

30 chromeno[3,4-/Iquinolinc (EXAMPLE 219) from Compound 314 (24 mg. 0.075 mmol) to 
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afford 15 mg (62%) of l,2-dihydro-5-hydroxy-9-methoxy-2,2,4-trimethyI-5/f- 
chromeno[3,4-y)quinoIine as a white solid, which was used directly in the next step. 
(R/S)- 1 .2-Dihvd ro-9-Tnethoxv-2.2.4-trimethvl-5A/-chromenor3.4-nquinoline fComnnunfl 
329. stnicnire 42 of Sch eme XI. where R^=R=H. R2=methoxv) This compound was 
5 prepared in a manner similar to that described for Compound 202 (EXAMPLE 1 02) from 
1 ^-dihydro-5-hydroxy-9-methoxy-2,2,4-trimethyl-5H-chronwnor3,4-y]quinoline ( 1 5 mg) to 
afford 12 mg (98%) of Compound 329 as a clear glass. Data for Compound 329: NMR 
(400 MHz, acetone-d6) 7-41 (d. J = 8.3, IH), 7. 1 6 (d, 7 = 3.0, IH), 6.81 (d. J = 8.6, IH), 
6.68 (iri, IH), 5.48 (d, 7 = 1.2, IH), 5.23 (s, 2H). 3.80 (s, 3H). 2.10 (d,y= 1.2. 3H), 1.24 (s, 
10 6H). 

EXAMPLE 230 

f/Z/ywi .2-Dihvdrn.2.2.4.9-tetra methvl-5j/-chromenor3.4-flQuinoline (Compound 330. 
stfucture 42 of Sg heme XI. where Ri=R=H. R^smethvl^ 
15 This compound was prepared in a manner similar to Compound 229 (EXAMPLE 229) from 
Compound 316 (34 mg. 0.1 1 mmol) to afford 16 mg (50%) of Compound 330 as a clear oil. 
Data for Compound 330: NMR (400 MHz, acetone-de) 7.42 (m, IH). 7.41 (d, J = 8.4, 
IH), 6.90 (m, IH), 6.76 (d, J = 8.0. IH), 6.64 (d. J = 8.4, H), 5.48 (s. IH), 5.41 (br s, IH), 
5.25 (s. 2H), 2.30 (s, 3H), 2. 1 1 (d, 7 = 1 .4. 3H). 1 .24 (s, 6H). . 

20 

EXAMPLE 231 

(/Z/g)-7-Chloro-l .2-dihvdro-2.2.4-trimethvl-5f/^h TOmenor3.4-flQuinoline rCompound 331. 
structure 93 of Schem e XXIV. where R^=chloro■ r2-6=h. R7-9=niethvn 
This compound was prepared in a manner similar to Compound 229 (EXAMPLE 229) from 
25 Compound 317 (20 mg. 0.06 1 mmol) to afford 1 1 mg (58%) of Compound 331 as a clear 
oil. Data for Compound 331: NMR (400 MHz. acetone-d6) 7.57(dd.y = 7.9, 1.2. IH). 
' 7.42 (d. 7 =8.4. lH).7.18(dd,/ = 7.9, 1.2. IH), 6.98 (1, 7 = 7.9. IH), 6.70(d,7 = 8.4, IH), 
5.56 (br s, 1 H), 5.50 (d, 7 = 1 .2, 1 H), 5.40 (s, 2H), 2. 1 4 (d, 7 = 1 .3, 3H), 1 .25 (s. 6H). 
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EXAMPLE 232 

f7?/yW9-Chloro-L2-dihvdro-2.2.4.S- tetramethvl-Stf-K;hromenor3 .4-/lQmnoHn^ 
332. structure 42 of Scheme XI. where R^=H. R^=chloro. R=methvn 

5 . .. • 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 rog, 0.123 mmol) and niethyllithium (438 ^l, 0.614 mmol, 1.4 M in ether, Aldrich) to 
afford 8 mg (20%) of Compound 332 as an opaque oil. Data for Compound 332; NMR 

(400 MHz, acetone-d6) 7.65 (d, J= 2.5, Ih), 7.49 (d, J= 8.4, IH), 7.08 (dd, J= 8.5, 2.4, 
10 lH).6 85(d.J=8.5. lH),6.70(d,y=8.5, lH),6.09(s, lH),5.52(s, IH), 2.25 (s. 3H), 
1 .32 (d. 7 = 6. 5, 3H). 1 .26 (s, 3H), 1 .20 (s, 3H). 

EXAMPLE 233 

15 (jtyV5-(4-BromophenvlV9-chloro-1.2-dihvdro-2.2.4-trimethvl-5//-chromenof3.4- 

/Iquinoline (Compound 333. stnicture 42 of Scheme XL where R=4-bromophenvl. Ri=H. 
R2-C1V 

This compound was prepared by General Method S (EXAMPLE 60) from Compound 209 
20 (40 mg. 0.123 mmol) and l,4-dibromoben2cne (203 mg, 0.859 mmol) to afiford 1 1 mg 
(19%) of Compound 333 as a pale cream colored oil. Data for Compound 333; NMR 
(400 MHz, acetone-d6) 7.59 (d. J » 2.4, IH), 7.58 (d, 7= 6.3, IH), 7.42 (d, J = 8.5, 2H). 
7.16 (d, J= 8.5, 2H), 6.94 (dd, 7= 8.2, 4.2. IH), 6.92 (s,lH), 6.84 (d, 7= 8.4. IH), 6.77 (d, 
y= 8.4, IH), 5.68 (br s. IH). 5.48 (s, IH). 1.98 (s, 3H). 1.27 (s, 3H), 1.24 (s, 3H). 

25 

EXAMPLE 234 

f/^yW9^Chloro-S-f 3-cMorophenvlVl ■2-dihvdro-2.2.4-trimethvl-Stf-chromenor3 4- 

^Quinoline (Compound 334. structure 42 of Scheme XL where R=3-chlorophenvl. R^=R 

30 R2=cn 
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This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and 3-bromochloroben2ene (164 mg, 0.856 mmol) to aflFord 9 mg 
(17%) of Compound 334 as a pale yellow oil. Data for Compound 334: Ir NMR (400 
.MHz. acetone-d6) 7.61 (d, 7= 2.3, IH), 7.59 (d. J = 9.0, IH), 7.25 (m, 4H). 6.95 (m, 2H), 
) 6.85 (d, 7= 8.3. IH). 6.83 (d, 7 = 7.3. IH). 5.72 (br s, IH), 5.50 (s, IH), 2.00 (s. 3H). 1.28 
(S.3H), 1.26(s,3H). 



EXAMPLE 23S 

f/^y)-9-Chloro-).2-dihvdro-2.2.4.trimethvl.S . f3.methvlphf.iivl).5//.chrnin^nn p d. 
^quinpline (Comnoiind 33S. structure 42 of Scheini> XI where R=3-methYlphenvl R 



.15 



20 



This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(20 mg, 0.061 mmol) and 3-bromotoluene (147 mg. 0,859 mmol) to afford 10 mg (41%) of 
Compound 335 as a pale white oil. Data for Compound 335: Ifl NMR (400 MHz, acetone- 
d6) 7.59 (d, y = 2.4, IH). 7.58 (d, J- 9.1, IH). 7.19 (m, 2H), 6.95 (m,3H). 6.83 (d. j= 8.5, 
IH), 6.78 (d, 7= 8.5. IH). 5.64 (br s. IH), 5.81 (s, IH), 2.20 (s. 3H), 2.05 (s, 3H). 1 .27 (s, 
3H), 1.24(s,3H). 

EXAMPLE 



(/ty)-9-Chloro-S.(4-rhloro-3-m^hYlphem^IV] 2^ihvdrn.:> ? ^tr| methvl-5;/.r.hrnm^n p a. 

/]quinoline(Comt>oimd336 structure 4? «f&.k. n,e XT wh^ P=4.chloro-3.m^livlp h>nyi 
25 Rl=H R2=rn 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(20 mg. 0.061 mmol) and 5-bromo.2-chlorotoluene (177 mg, 0.859 mmol) to afford 9 mg 
(34%) of Compound 336 as a cream colored oil. Data for Compound 336: NMR (400 
30 MHz. acetone-d6) 7.60 (d. J- 2.4. IH), 7.57 {dj- 8.5, IH). 7.23 (m, 2H). 7.00 (m. 2H), 
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6.91 (s. IH), 6.84 (d, J- 82, IH). 6.79 (d, y» 8J. IH). 5.68 (br s. IH), 5.48 (ds. IH), 
2.23 (s, 3H). 1.99 (s, 3H). 1.27 (s, 3H). 1.25 (s, 3H). 

EXAMPLE 237 

. 5 - 

f/^yW9-ChlorcKl.2-dihvd^o-5-f3-(trifluo^omethvlVhenv ^-2.2■4-t^ime^hvl-S//.chmm 
/iQuinoline f Comnound 337. structure 42 of Schemg XI. where R=3- 
(trifluoromethvnnhenvl. r1=R rZ^CH 

10 - This coiiq)ound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 nunol) and 3-broniobenzotrifluoride (276 mg, 1.23 mmol) to afford 1 1 mg 
(20%) of Compound 337 as a cream colored oil. Data for Compound 337: NMR (400 
MHz, acetone-d6) 7.61 (d. 7= 2.3. IH), 7.52 (m, 4H), 7.07 (s. IH), 6.99 (dd. 7 = 8.5. 2.4, 
IH), 6.87 (d. y- 8.3. IH). 6.84 (d. J- 8.. IH). 5.73 (br s, IH). 5.51 (s. IH). 2.01 (s, 3H), 

15 1.27 (s,6H), 

EXAMPLE 23g 

(/ty)-9-Chloro-5-f3.5-dichlorophenvlV1.2wiihv dro-2.2 4.trimethvl-5//-chromennf ^, 4- 
20 /Iquinoline (Comnound 3 38. structure 42 of Scheme XL where R=3.5-dichlorophenYl 
Rl=H. R2=Cn 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg. 0.123 mmol) and l-bromo-3,5-dichlorobenzene (277 mg. 1.23 mmol) using diethyl 
25 ether for the formation of the aiyl lithium in the first step. The final step afforded 1 1 mg 
(20%) of Compound 338 as a pale yellow oil. Data for Compound 338: *H NMR (400 
MHz. acetone^) 7.64 (d,y« 2.3. IH). 7.61 (d, 7= 8.5. IH), 7.32 (s, IH). 7.20 (s,lH). 
7.19(s. IH), 7.03 (dd,J= 8.9, 2.4, IH), 6.91 (s, IH). 6.89 (d, 7= 6.7, IH), 6.88 (d, J = 6.7, 
IH). 5.78 (br s, IH). 5.53 (s, IH), 2.03 (s, 3H), 1.28 (s, 3H), 1.27 (s, 3H). 

30 
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EXAMPLE 239 

(^^9-Chloro-1.2-dihydro-5-(4-methoxvphenvn-2.2.4-trimethvl-5//-chromeno[3.4- 
5 /Iquinoline (Compound 339. stnicture 42 of Scheme XI. where R= 4-methoxvphenYl , 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0. 123 mmol) and 4-bromoanisole (230 mg, 1 .23 mmol) to afford 1 1 mg (2 1%) of 
10 Compound 339 as a pale ydlow oil. Data for Compound 339: NMR (400 MHz, 

acetone-d6) 7.59 (d, 7 = 2.5, IH), 7.56 (d, 7= 8.5, IH), 7. 1 1 (d. J= 8.7, 2H). 6 94 (dd, J = 
8.5. 2.4. IH). 6.89 (s, IH). 6.82 (d, J= 8.5, IH). 6.75 (m, 3H), 5.61 (br s, IH), 5.45 (s, IH), 
3.69 (s, 3H), 1 .99 (s. 3H), 1 .26 (s. 3H), 1 .23 (s, 3H). 

15 EXAMPLE 240 

(/?/5)-9-Chloro-5-(3-fluoro^methoxvDhenvlVl .2^ihvdro.2 2.4-trimethvl.5W. 
chromenofj 4-/lqiiinoline (Com pound 340. stnicture 42 of Scheme XI where R=3-fliinrn- 
4-roethoxvDhenvl. r1=H r2^^ 

20 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(20 mg, 0.061 mmol) and 4-bromo-2-fluoroanisole (88 mg, 0.429 mmol) to aflfprd 8 mg 
(29%) of Compound 340 as a pale yellow oil. Data for Compound 340: NMR (400 
. MHz. acetoneKie) 7.60 (d, J' 2.4, IH). 7.58 (d. 7= 8.5, IH). 7.02 (dd, 7= 10.2. 2.4, IH). 
25 6.97 (dd. y = 8.5, 2.3. IH). 6.94 (d. J= 8.5. IH). 6.90 (s. IH). 6.89 (m. IH), 6.84 (d. J= 
8.5. IH), 6.79 (d. J - 8.5. IH). 5.68 (brs. IH). 5.48 (s. IH), 3.79 (s, 3H). 2.00 (s, 3H). 1.27 
(S.3H), 1.24(s,3H). 



BNSDOCID: <WO 9619458A2 I > 



234 

EXAMPLE 241 

(.R^9-Oiloro-S-f4-fluo roDhenvn-1.2^ihvdro-2.24-trimethvl-5ff-chroiTienof:^4- 
/iQuinoline rCoiUDOund 341. structure 42 of Scheme XI. where R=4-fluorophenvl. R^=H. 
R2=C11 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and 4-fluorophenyl magnesium bromide (1 ml, 1 .03 mmol, 1 M, 
Aldrich) to afford 1 1 mg (22%) of Compound 341 as a pale yellow oil. Data for Compound 
341: iH NMR (400 MHz, acetone-d6) 7.60 (d, J = 2.4, IH), 7.58 (d, J = 7.3, IH), 7.24 (m, 
2H), 6.96 (m, 4H), 6.84 (d, 7 = 8.3, IH), 5.67 (br s. IH), 5.48(s. IH), 1.98 (s, 3H). 1.26 (s, 
3H). 1.24 (s,3H): 

EXAMPLE 242 

(/^<y)-9-Chloro-5-(3-chloro-4-methoxv -5-methvlphenvn-1.2-dihvdro-2.2.4-trimethvl-5//- 
chromenor3.4-/lQuinoline fCompound 342. structure 42 of Scheme XI. where Rs3-chlnrf>- 
4-methoxv-5-methvlphenvl. rUh. tAzCW 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and 4-bromo-2-chloro-5-methylanisole (181 mg, 0.770 mmol) to 
afford 12 mg (21%) of Compound 342 as a pale yellow oil. Data for Compound 342: 
NMR (400 MHz, acetone-d6) 7.61 (d,y= 2.4, IH), 7.58 (d, y= 8.4. IH), 7.03 (m, IH), 
6.99 (dd, 7 = 8.5, 2.4, 2H), 6.91 (s, lH).6.84(dd.y=:8.3,3.8.2H),5.69(brs, IH),5.49(s, 
lH).3.70(s.3H),2.18(s,3H),2.01 (s,3H). 1.27(s,3H). 1.26(s.3H). 

EXAMPLE 243 

f/e/y)-9-Chloro-5-(4-fluo m.3-methvlphenvn.l.2-dihvdro-2.2.4-trimethvl-5//~chromenor3.4- 
nquinoline fCompound 343 , stnictore 42 of Scheme XI. where R=4-fluoro-3-methvlphenvL 
RJ~H. R2=Cn 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and 4-fluoro^3-phenyl magnesium bromide (1 ml, 1.026 mmol, IM, 
Aldrich) to afford 8 mg (16%) of Compound 343 as a pale yellow oil. Data for Compound 
343: iH NMR (400 MHz. acetone-d6) 7.59 (d, J = 2.6, IH), 7 J7 (d, J = 8.6, 1 H), 7. 1 2 (d, 7 
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= 8.1 , IH), 6.99 (m, IH), 6.96 (dd. J = 8.2, 2.4, IH), 6.90 (m, IH), 6.84 (d. J = 8.3. IH), 
6.77(d,y = 8.5, lH).5.68(brs, lH).5.48(s, 1H).2.14 (s, 3H), 1.25 (s.3H), 1.24 (s,3H). 

EXAMPLE 244 

5 f/Z/y)-9-Chloro-5-f3-fluoroDhenvn-1.2-dihvdro-2.2.4-trimethv!-5fy-chromennr:^,4- 

fiouinoline (Compound 344. structure 42 of Scheme XI. where R=3-fluoroDhenvl. R*aH. 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and l-bromo-3-fluorobenzene (150 mg, 0.860 mmol) to afford 1 1 mg 
10 (22%) of Compound 344 as a pale yellow oil. Data for Compound 344: 1hNMR(400 
MHz. acetone-d6) 7.61 (d.y = 2.4. 1H),7.59 (d, J = 8.4, lH),7.29(m. 1H),7.04 (d,y=7.9. 
IH), 6.97 (m, 4H). 6.85 (d, J = 8.5, IH). 6.80 (d, J = 8.5, IH), 5.7 (br s, IH), 5.50 (s. IH), 
2.01 (s, 3H), 1.27 (s, 3H), 1.25 (s. 3H). 

15 EXAMPLE 245 

(^S>-l^.Dihvdro-2.2.4-tri methvl-S-r(3.4-methvlenedioxv>Dhenvll-5//-chromenor3.41. 
fauinoline (Compound 345. structure 32 of Scheme IX. where R=3.4- 

(methvlenedioxy'>phenyl 

This compound was prepared by the General Procedure 5 (EXAMPLE 60) from 4-bTomo- 
20 1 ,2-(methylenedioxy)benzene (201 mg, 1 .0 mmol) and Compound 159 ( 1 5 mg. 0.05 mmol) 
to afford 1.5 mg (8%) of Compound 345 as a colorless oil. Data for Compound 345: 
NMR (400 MHz, acetone-d6) 7.60 (d, J = 7.6, 1 H). 7.55 (d. 7 = 8.4, 1 H), 6.98 (t, J - 7.6, 1 
H). 6.88-6:60 (m. 6 H), 5.98 (s, 1 H), 5.91 (s, 2 H), 5.5 1 (bs. 1 H), 5.46 (s. 1 H), 2.02 (s, 3 
H), 1.25(s,3H), 1.23(s.3H). 

25 

EXAMPLE 246 

(j?/5>-5-(4.Chloro-3-methvlDhenvn-1.2-dihvdro-2.2.4-trimethvl-5/^-chromenor3.41- 
fauinoline (Compound 346. structure 32 of Scheme IX. where R=4-chloro-3-methvlphenvn 
This compound was prepared by the General Method 5 (EXAMPLE 60) from 5-bromo-2- 
30 chlorotoluene (206 mg, 1 .0 mmol) and Compound 159 ( 1 0 mg, 0.03 mmol) to afford 8.0 mg 
(67%) of Compound 346 as a colorless oil. Data for Compound 346: NMR (400 MHz, 
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acetone-d6) 7.60 (d, J = 7.6, 1 H), 7.55 (d, J= 8.4, 1 H), 7.23-7. 19 (m, 2 H), 7.01 (d, y= 9.9. 
1 H), 6.97 (d, y= 7.7, 1 H), 6.89 (s, 1 H), 6.88-6.81 (m. 2 H), 6.78 (d, J = 8.0, 1 H). 5.55 (bs, 
1 H), 5.48 (s, 1 H), 2.22 (s, 3 H), 2.00 (s, 3 H), 1 .26 (s, 3 H). 1 .24 (s, 3 H). 

5 EXAMPLE 247 

f/y5V5-f4-Bromo.3-pvridv n-l^J.4-tetrahvdro-2.2-dimethvl-4-iTiethvlidene.SW. 
chromenor^,4.flouinoHne f C ompound 347. structure 33 of Scheme IX. where R=4-bromn- 
3-Dvridvn. 

This compound (1.8 mg, 3%) was obtained as a colorless oil along with Compound 197 as 
10 described above (EXAMPLE 97). Data for Compound 347: 1h NMR (400 MHz. CDCI3) 
8.22 (d, y = 5.2. 1 H), 7.56-7.49 (m. 2 H). 7.34 (s. 1 H), 7.12 (d, 7= 6.5. 1 H). 7.03 (id. 7 = 
7.4. 1.3. 1 H). 6.92 (td. 7 = 7.4. 1.3, 1 H), 6.86 (d. 7 = 7.5. 1 H).6.61 (d,J=8.2. 1 H),6.58 
(s. 1 H).4.98(s, 1 H).4J2(s. 1 H),2.43(d. J= 14.5. 1 H),2.22(d.y= 14.5. 1 H), I.34(s. 
3 H), I.17(s.3H). 

15 

EXAMPLE 24« 

<^^-5-f3.5-Pifluorophenvn-1.2-dihvdm.2 .2.4-trimethv1.5//-chrQmennr3.4-nQuinolinft 
(Compound 348. structure 32 of Schemg IX. where R=3.5-difluQmphenvn 
This compound was prepared by the General Method 5 (EXAMPLE 60) from l-bromo-3,5- 
20 difluorobenzene (193 mg, 1 .0 mmol) and Compound 159 (20 mg. 0.07 mmol) to affoid 14 
mgX53%) of Compound.348 as a colorless oil. Data for Compound 348: NMR (400 
MHz, acetone-d6) 7.63 (d. J = 7.6, 1 H). 7.58 (d, J = 8.4, 1 H), 7.03 (t, 7 = 7.7. 1 H). 6.95 (s, 
1 H). 6.94-6.83 (m, 6 H), 5.62 (bs. 1 H), 5,1 1 (s. 1 H). 2.04 (s, 3 H). 1.27 (s. 3 H). 1.26 (s. 3 
H). - 

25 

EXAMPLE 249 

(/g/^5-(3.5-Dichlorophenvn-1.2 -dihvdro-2.2 4-trimethvl-5ff-chromenor3.4-nQuinoline 
(Compound 349. strucni re 32 of Scheme IX. where R=3.S-dichlorophenvn 
This compound was prepared by the General Method 5 (EXAMPLE 60) from l-bromo-3.5- 
30 dichlorobenzene (226 mg, 1.0 mmol) and Compound 159 (15 mg. 0.05 mmol) to afford 20 
mg (95%) of Compound 349 as a colorless oil. Data for Compound 349: IR (neat) 3350, 
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2940, 1690, 1590. 1480. 1070; NMR (400 MHz, acetone-d6) 7.63 (d, J = 7.7, I H), 7.58 
(d, J = 8.4, 1 H). 7.29 (t, J = 1 .9, 1 H), 7.20 (d, 7 = 1 :9, 2 H), 7.03 (t, J = 7.7, 1 H). 6.97 (s. 1 
H). 6.93-6.85 (m, 3 H), 5.63 (bs, 1 H), 5.53 (s, 1 H), 2.04 (s. 3 H), 1.28 (s, 3 H), 1 .27 (s. 3 
H): 13CNMR(100MHz,acetone-d6) 151.0, 147.3, 145.7, 135.5. 135.1, 135.0, 129.0, 
5 128.8. 128.6, 128.4, 127.8. 125.3, 124.6, 123.2, 123.0. 120.3. 1 19.7, 1 18.3, 1 16.4, 1 16.3, 
74.9,51.2,24.0. 

EXAMPLE 2S0 

fJ?/5>-5-f3-Bromn- 5-methvlphenvn-1.2-dihvdro-2.2.4-trimethvl-5//-chromenor3.4- 
•0 flauinoline ( Compound 350. structure 32 of Scheme IX. where R=3-brom(>-5- 
methvlphenvn 

This compound was prepared by the General Method 5 (EXAMPLE 60) from 3.5- 
dibromotoluene (250 mg, 1.0 mmol) and Compound 159 (10 mg. 0.03 mmol) to afford 6.1 
mg (46%) of Compound 350 as a colorless oil. Data for Cbmpound 350: 1h NMR (400 
15 MHz. acetone-d6) 7-61 (d. /= 7.7. 1 H), 7.56 (d, 7= 8.4, 1 H). 7.17 (s. 1 H), 7.14 (s, 1 H). 
7.10 (s. 1 H). 7.01 (U 7 = 7.7. 1 H). 6.91 (s. 1 H), 6.90-6.82 (m. 3 H). 5.58 (bs. 1 H). 5.50 (s, 
1 H), 2.21 (s. 3 H), 2.02 (s. 3 H). 1.27 (s. 3 H) J.26 (s. 3 H). 

EXAMPLE 251 

f/?/5'>-5-f3-Brnmo-5-fluorophe nvn-].2-dihvdro-2.2:4-trimethvl-5//-chromenof3.4- 
nQuinoline fCompound 351. stru cture 32 of Scheme IX. where R=3-bromo-5-fluorophenv!^ 
This compound was pr^arcd by the General Method 5 (EXAMPLE 60) from 1,3-dibromo- 
5-fluorobenzene (254 mg, 1.0 mmol) and C:ompound 159 (10 mg, 0.03 mmol) to affoixl 6.2 
mg (46%) of Compound 351 as a white powder, along with 0.7 mg (5%) of Compound 352 
(EXAMPLE 252). Data for Compound 351: mp82-840C;IR (neat) 3367, 1699, 1595, 
1581. 1469, 1435. 1251; NMR (400 MHz, acetone-d6) 7.63 (d, 7= 7.7, 1 H). 7.58 (d. 7 
= 8.4, 1 H), 7.23 (d, 7= 5.2. 1 H), 7.20 (s, 1 H), 7.08-7.02 (m, 2 H), 6.97 (s, 1 H), 6.94-6.85 
(m, 3 H), 5.64 (bs. 1 H). 5.53 (s. 1 H), 2.04 (s. 3 H), 1.28 (s, 3 H), 1 .27 (s. 3 H): l^c NMR 
(100MHz,acetone-d6) 1 63.4 (d, 7 = 250 Hz). 151.1, 147.3, 146.4 (d, 7 = 7.0 Hz), 135.0, 
129.1. 128.8. 128.4. 128.3, 125.3. 124.6, 1232, 123.0, 122.9. 120.4, 1 19.7, 1 19.2 (d,7 = 
24.8 Hz), 1 1 8.3, 1 1 6.4, 1 15.2 (d. 7 = 22.2 Hz). 74.9, 5 1 .2. 29.4. 24.0. 
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EXAMPLE 252 

f/g/5^-S-f 3-Bromo-5-fluoroDhenvn- 1 .2.3.4-tetrahvdro-2.2-dimethvl-4-methvlidene-5//- 
chroinenof3.4-/1quinoline (Compound 352. structure 33 of Scheme IX. where R=3-bromo- 
5-flu6rophenvn 

S The compound (0.7 mg, 5%) was obtained along with Q)mpund 351 as described above 
(EXAMPLE 251) as a coioriess oil. Data for Compound 352: NMR (400 MHz. 

CDCI3) 7.54 (d, J = 1.1, 1 H), 7.51 (d, J - 8.4, 1 H), 7.24 (d, J = 5.5, 1 H), 7.06-6.84 (m, 5 
H), 6.60 (d, J = 8.4, 1 H), 6.57 (s. 1 H), 4.96 (s, 1 H). 4.56 (s. 1 H), 4.01 (bs, 1 H). 2.42 (d, J 
- 12.3. 1 H), 2.21 (d. y = 12.3, 1 H). 1.34 (s. 3 H), 1.15 (s, 3 H). 

10 

EXAMPLE 253 

(7?/5)-5-f4-Fluoro-3-(trifluoromethvnphenvn-1.2-dihvdro-2.2.4-trimethvl-5//- 
chromeno[3.4-flquinoline (Compound 353. structure 32 of Scheme IX. where R=4'fluoro- 
3-(trifluoromethvl)phenvn 
15 This compound was prepared by the General Method 5 (EXAMPLE 60) from 5-bromo-2' 
fluorobenzotrifluoride (243 mg, 1 .0 mmol) and Compound 159 ( 1 0 mg, 0.03 mmol) to 
afford 3.5 mg (27%) of Compound 353 as a colorless oil Data for Compound 353: 
NMR (400 MHz. acetone-d6) 7.62 (d, J = 7.7, 1 H), 7.6 1 -7.53 (m, 3 H), 7.27 (t. 7 = 7.7, 1 
H), 7.04-6.82 (m. 5 H). 5.62 (bs, 1 H). 5.51 (s, 1 H). 2.02 (s. 3 H). 1.26 (s, 6 H). 

20 

EXAMPLE 254 

(^-9-Fluoro. 1 .2-dihvdro-2.2.4.trimethvl-5-(3-methvlDhenvl V5f/-chromenor3.4- 
fjquinoline (Compound 354. structure 42 of Scheme XI. where R=3-methvlphenvl. R ^=H. 

25 This compound was prepared by Ckneral Method 5 (EXAMPLE 60) from Compound 207 
(3 1 mg, 0.10 mmol) and 3-bromotoluene (90 mL, 0.74 mmol) to afford 1 8 mg (46%) of 
Compound 354 as a colorless glass. Data for Compound 354: NMR (400 MHz, 
acetone-d6) 7.53 (d, J - 8.5, IH), 7.33 (dd, J = 9.9, 2.9, IH), 7.08. (m, 2H), 6.98 (d. J « 6.7, 
2H). 6.89 (s. IH), 6.83 (d, J = 8.5, IH), 6.75 (m. 2H), 5.48 (s, IH), 2.20 (s, 3H), 1.99 (s. 

30 3H). 1.27 (s,3H), 1.25 (s,3H). 
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EXAMPLE 255 

fj&^-1.2-Dihvdro-9-methoxv-2.2.4-triniethvl-5-f3-niethvlphenvn-5tf-chroiTienor:^4. 
flQuinoline (Compound 355. structure 42 of Scheme XI. where R=3-TnethvlDhenvl. R^=H. 
R^=methoxv) 

5 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 314 
(32 mg. 0.10 mmol) and 3-bromoto]uene (90 mL, 0.74 mmoi) to afford 10 mg (25%) of 
Compound 355 as a colorless glass. Data for Compound 355: NMR (400 MHz, 
acetonc-d6) 7.53 (d, J = 8.5, IH). 7. 13 (d, 7 = 2.8, JH). 7.08 (m, 2H), 6.99 (m, 2H), 6.83 (d. 
y = 6.0. IH). 6.80 (s, IH), 6.70 (d, 7 = 8.7, IH). 6.55 (dd, 7= 8.7. 2.8, IH), 5.46 (d,7= 1.2. 
10 IH). 3.72 (s. 3H). 2.24 (s, 3H), 1.98 (s, 3H), 1.26 (s. 3H). 1.24 (s, 3H). 

EXAMPLE 256 

(/e/y)-9-Flu oro-5-f3-fluoro^-methoxvphenvn-1.2-dihvdro-2.2.4-trimethvl-5//- 
chromenof3.4./] Quinoline (Compound 356. structure 42 of Scheme XL where R=3-f1uoro- 
4-methoxvphenvl. R Uh. r2=F) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(4 1 mg, 0. 1 2 mmol) and 4-bromo-3-fIuoroanisole (0. 1 3 mL, 1 .0 mmol) to afford 1 1 mg 
(20%) of Compound 356 as a yellow oil. Data for Compound 356: NMR (400 MHz. 
acetone-d6)7.55(d,7=8.5, IH). 7.35 (dd.7= 10.0,2.8, 1H).7.01 (dd.J= 12.5. 1.9. IH). 
6.95 (t, J = 6.9. IH), 6.87 (m, 3H), 6.74 (m, 2H), 5.48 (d, 7 = 1.2, IH), 3.79 (s. 3H). 1 .97 (s. 
3H). 1.27 (S.3H). 1.24 (S.3H). 

EXAMPLE 257 

(^9-Fluoro-1.2-dihvdro-2.2.4-trimethvl-5.f3.rtrifluoromethv nphenvll-5ff. 
25 chromenor3.4-^quinoline (Compound 357. structure 42 of Scheme XL where R=3- 
(trifluoromethvnphenvl. r1=H. R2=n 

This compmmd was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(40 mg, 0.12 mmol) and 3-bromobenzotrifluoride (0.14 mL, 1.0 mmol) to afford 1 1 mg 
(20%) of Compound 357 as a yellow oil. Data for Compound 357: NMR (400 MHz, 
30 acetone-d6) 7.54 (d, 7 = 8,5. IH), 7.35 (dd, J = 9.9, 2.9. IH). 7. 10 (m. 2H). 6.98 (d. J = 6.7. 
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2H). 6.89 (s. IH), 6.85 (d. J = 8.5. IH). 6.75 (m. 2H), 5.48 (s, IH), 1 .99 (s. 3H), 1 .27 (s. 
3H), 1.25(s,3H). 

EXAMPLE 2S8 

5 (J^y)-9-FluQro.S-f4-nuonv3-inethvlphen vl)-1.2-dihvdro-2.2.4-trimethvl-^^ 

. /louinoline f Compound 3S8. stnicture 42 of Scheme XI. where R=4-flunro-3-inethYlphftnYl 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(38 mg, 0. 1 2 mmol) and 1 .0 M 4-fluoro-3-methylphenyl magnesium chloride in THF 
10 ( Aldrich) to afford 25 mg (5 1 %) of Compound 358 as a yellow oil. Data for Compound 
358: iH NMR (400 MHz, acetone-d6) 7.54 (d, J = 8.4, 1 H), 7.34 (dd, J = 1 0.0. 2.8, IH). 
7.14 (m, lH),7.00(m. 1H),6.91 (d,y = 9.6. lH). 6.88(s, IH), 6.83 (d. 7 = 8.4, 1H),6.79- 
6.68 (m, 2H), 5.48 (s, IH), 2.13 (s, 3H). 1.99 (s. 3H), 1.27 (s, 3H), 1.24 (s, 3H). 

15 EXAMPLE 2S9 

fZ)-5-(2.4-PinuorobenzvlideneVL2wiihvrirrw 2.2.4-trimethv1.5f/-chromenor3.4.flQuinoline 
fCpmpound 359. structure 45 of Scheme X Hl. where R Ur2=H. R3=2.4-dinuoroDhenvn 
This compound was prepared by General Method 6 (EXAMPLE 1 1 9) from 2,4- 
diHuorobenzyl bromide (0.27 ml, 2. 1 0 mmol) and compound 159 (20 mg, 0.07 mmol) to 
20 afford 1 6 mg (56%) of Compound 359 as a yellow oil. Dau for Compound 359: Rf=0.44 
(silica gel, 25% EtOAc:hex); Ir NMR (400 MHz, acetone-d6) 8.43 (m. 1 H). 7.86 (d. J = 
8.5, 1 H), 7.67 (d, J = 8.5, 1 H). 7.20 (m. 2 H). 7. 1 1 to 7.03 (m, 3 H). 6.86 (d, J = 8.5. 1 H). 
5.88 (s. 1 H). 5.55 (s, 1 H). 2.1 1 (s, 3 H), 1.29 (brs. 6 H). 

25 . EXAMPLE 260 

fZ>-5^f3.4-Difluorf>hcnzvlideneV1 .2»dihvdro-2.2.4-trimethvl-5ff-chromenor3.4-fauinoline 
(Compound 360, structure 45 of Scheme XIIL where rUr2-h. R3=3.4^ifiuorophenvl) 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from 3.4- 
■ difluorobenzyl bromide (0.27 ml, 2.10 mmol) and Compound 159 (20 mg, 0.07 mmol) to 
30 afford 20 mg (70%) of Compound 360 as a yellow oil. Data for Compound 360: RfaO.44 
(silica gel. 25% EtOAc:hex); NMR (400 MHz, acetone-d6) 7.83 (m, 2 H). 7.66 (d. J = 
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8.5. 1 H). 7.55 (m. 1 H), 7.31 (m. 1 H). 7.24 (m, 2 H), 7.10 (m. 1 H). 6.85 (d. 7 = 8.5, 1 H). 
5.67 (s, 1 H). 5.55 (s, i H), 2.08 (s. 3 H). 1 .28 (brs, 6 H). 

EXAMPLE 261 

5 fZ)-5-(3-Fluorobenzvlidene V 1 .2.3.4-tetrahv dro-2.2.4-triniethvl.5f/-chroniftnnf ^ 4. 
/iQuinoline rCo mpound 361. structure xx of Scheme XXX. where R >=r2sH. r3--^. 
difluoronhenvn 

A solution of Compound 159 (20 mg, 0.07 mmol) in EtOAc (10 ml) was stirred over 10% 
Pd/C (5 mg) at rt under an atmosphere of H2 ( 1 atm) for 1 5 h. The reaction mixture was 

10 filtered then concentrated m vacuo to afford 14 mg (70%) of the 1 .2,3.4-tetrahydro-2,2,4- 
trimethyl-5f/-coumarino[3,4-e]quinoline as a yellow solid. According to General Method 6 
(EXAMPLE 1 1 9), from 3-fluorobcnzyl chloride (0. 1 7 ml. 1 .40 mmoi) and 1 ,2.3,4- 
tetrahydro-2,2,4-trimethy l-5//-coumarino[3.4-c]quinoline ( 1 4 mg, 0.05 mmol) was obtained 
8.6 mg (46%) of Compound 361 as a yellow solid. Data for Compound 361: Rf=0.38 

15 (silica gel, 25% EtOAc:hex); NMR (4Q0 MHz. acetone-d6) 7.82 (d, J = 8 J, 1 H), 6.69 
(m, 1 H), 7.62 (d, y « 8.5, 1 H). 7.58 (d, 7 « 8.5. 1 H). 7.40 (m, 1 H), 7.22 (m. 2 H). 7.08 (m, 
I H). 6.97 (m. 1 H), 6.74 (d, 7 = 8.5. 1 H). 6.24 (s, I H), 5.30 (brs. 1 H), 3.76 (m. 1 H). 1.97 
(m, 1 H), 1 .55 (m, 1 H). 1 .40 (d, J = 6.6. 3 H). 1.30 (s. 3 H), 1 .26 (s, 3 H). 

20 EXAMPLE 262 

(Z)-5-(2,6-DifluorohenzvlideneV1.2-dihvdrD-2.2 .4-trimethvl-5tf-chromenor3.4-flquinoline 
(Compound 362. stnicnire 45 of S cheme XIII. where R'=r2=H. R3=2.6^ifluoroDhenvn 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from a-bromo-2,3- 
difluorotoluene (0.43 g, 2.1 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 4;4 

25 mg ( 1 6%) of Compound 362 as a yellow oil. Data for Compound 362: Rf=0.45 (silica gel. 
25% EtOAc:hex); 1h NMR (400 MHz. acetone-de) 7.83(d. J = 8.5. 1 H), 7.68 (d, J = 8.5. 
1 H). 7.35 (m. 1 H), 7. 1 5 (m. 1 H). 7.04 (m, 3 H), 6.90 (d. J = 8.5 H. 1 H). 6.87 (d. 7 = 8.5, 1 
H). 5.61 (s, 1 H). 5.57 (s, 1 H), 2.23 (s, 3 H), 1 .32 (bis, 6 H). 
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EXAMPLE 263 

fZ>-1.2.-Dihvdro- S-f2-methvlbenzvlideneV2.2.4-trimethvl-5f/-chronienof3.4-^quinoHnft 
(Compound 363. structure 45 of Scheme XIII. where r1=;R2=h. R3=2-methvlphenvl) 
This compound was prepared by General Method 6 (EXAMPLE 119) from a-chloro-o 
5 xylene (0.20 ml, 1 .6 mmbl) and Compound 159 ( 1 5 mg, 0.05 mmol) to affonl 1 5 mg (76%) 
of Compound 363 as a yellow oil. Data for Compound 363: Rf=0.45 (silica gel, 25% 
EtOAc:hex); Ifl NMR (400 MHz, acetone-d6) 8.22(d. J - 8.5. 1 H), 7.82 (d, J = 8 5, 1 H), 
7.64 (d, J = 8.5, 1 H). 7.26 to 7.04 (m, 6 H), 6.83 (d, J = 8.5, 1 H), 5.94 (s, 1 H), 5.54 (s, 1 
H), 2.28 (s, 3 H), 2.15 (s, 3 H), 1.25 (brs, 6 H). 

10 

EXAMPLE 264 

fZ)-l,2.-Dihvdro-S-f2.4.6-trimethvlbenzvlid eneV2.2.4.trimethvl-5/y-chromenor3.4. 
fqoinoline fComnound .364. structure 4 5 of Scheme Xni. where RlsR2gH. r3=2.4.6. 
trimethvlphenvl^ 

1 5 This compound was prepared by General Method 6 (EXAMPLE 1 1 9) from a- 

chloroisodurene (0.50 g, 3.0 mmol) and Compound 159 (30 mg. 0.10 mmol) to afford 20 
mg (50%) of Compound 364 as a yellow oil. Data for Compound 364: Rf=0.40 (silica gel, 
25% EtOAcrhex); 1 H NMR (400 MHz, CDCI3) 7.65 (d. J = 8.5. 1 H). 7.5 1 (d, 7 = 8.5, 1 
H), 7. 1 5 (t, y = 8.5, 1 H), 6.93 (t, J = 8.5, 1 H), 6.88 (s, 2 H). 6.80 (d, J = 8.5, I H), 6.65 (d, 
20 J = 8.5, 1 H), 5.69 (s, 1 H), 5.50 (s. 1 H). 3.73 (brs, 1 H), 2.28 (s, 6 H), 2.26 (s, 3 H), 2. 1 6 (s. 
3H), 1.45(brs,6H). 

EXAMPLE 265 

fZW9-Chtoro-5.r2SKiifluorobenz vlideneV1.2-dihvdro-2.2.4-trimethv]-Sg-chromenor3.4. 
nauinoline (Compou nd 365. structure 45 of Scheme XIII. where R'=H. r2=C1. r3=2.5. 
difluorophenvl^ 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 209 
(40 mg, 0.123 mmol) and a-bromo-2,5-difluorotoluene (414 mg, 2.0 mmol) to afford 10 mg 
(19%) of Compound 365 as a yellow oil. Data for Compound 365; NMR (400 MHz, 
acetoneKi6) 8.05 (m. IH), 7.87 (s,lH), 7.72 (d, 7 = 8.5, 1H).>.26 (m, IH), 7.19 (m. IH), 
7.06 (m. IH). 6.90 (d, J= 8.5, IH). 5.94 (5. IH). 5.57 (s. IH), 2.1 1 (s, 3H), 1.32 (br s, 6H). 
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EXAMPLE 266 

(Z)-5-Benzvndene-9-chlo ro-1.2Kiihvdro-2.2.4-trimethvl-5//-chromenor'^.4-^ qinnnli^ 
(Compound 366. s tructure 45 of Scheme Xni. where r1=H. R^Cl. R3sphftnY|) 
5 This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 209 
(40 mg, 0.123 mmol) and benzyl magnesium chloride (614 \tL, 0.614 mmol, IM, Aldrich) 
to afford 10 mg (20%) of Compound 366 as a yellow oil. Data for Compound 366: 
NMR (400 MHz, acetone-d6) 7.83 (d, J =2.3. IH), 7.81 (m. 2H), 7.67 (d, 7 = 8.4, IH), 7.39 
(m,2H).7.21 (m, 3H). 6.84 (d, 7 = 8.5. 1H).5.7I (s, IH). 2.10(s, 3H). 1 .34 (br s. 6H). 

10 

EXAMPLE 267 

(Z)-9-Chlorr)-].2-rtihvdro-2.2.4 -trimethvl-5-f2-methvlbenzvlideneV5//-chromenor3.4. 
flQuinoline frnn^pnynd 367. structu re 45 of Scheme XIIL where r1=H. r2=C1. r3=% 
methvlphenvn 

15 This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 209 
(50 mg. 0.154 mmol) and a-chloro-o-xylene (345 mg, 2.46 mmol) to afford 14 mg (22%) of 
Compound 366 as a yellow oil. Data for Compound 366: 1H NMR (400 MHz, acetone-d6) 
7.85 (d, 7 = 2.5, IH), 7.66 (d. 7= 8.5, IH), 7.17 (m, 2H). 7.1 1 (m, 2H), 6.80 (d, 7 = 8.5. 2H). 
6.55 (s, IH), 5.73 (s, 1H),4.98 (s, IH), 2.19 (s. 3H). 1.29 (br s. 3H), 1.21 (s, 3H). 

20 

EXAMPLE 268 

(Z)-5-Benzvlidene-9-chloro-1.2-dihvdm. 2.2-dimethvl-5H-chfomenor3.4-/lQuinoIine 
(Compound 368. strucnire 9 5 of Scheme XXVl. where r1-2-r4-6-r9-h. R^gRSsmethyl 
R^O=Dhenvn 

25 This compound was prepared by General Method 6 (EXAMPLE 119) fiom Compound 313 
(25 mg, 0.080 mmol) and benzyl magnesium chloride (0.802 mL, 0.802 mmol, 1 M solution 
in ether, Aldrich) to afford 5 mg (16%) of Compound 368 as a yellow oil. Data for 
Compound 368: 1h NMR (400 MHz. acetone-d6) 7.86 (d. 7 = 7. 1 , 1 H), 7.79 (d, 7 = 2.2, 
IH). 7.63 (d, 7 = 8.5. IH). 7.40 (m. 2H), 7.20 (m. 4H). 6.89 (d. 7 = 8.6, IH). 6.78 (d. 7 = 8.4. 

30 lH).5.99(s. lH),5.70(d.7=8.3. IH). 1.37 (s.6H). 
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EXAMPLE 269 

fZ)-9-Chlor o-5-(2-fluorobenzvlideneV1.2-dihvdro-2.2.4-trimethvl-5//-chroTnennf^ , 4. 
/iQuinoline rCom pound 369. structure 45 of Scheme XIII. where rUh. R^sCL R3a?- 
5 fluorophenvh 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 209 
(40 mg. 0.123 mmol) and 2-fluorobenzylbromidc (160 mg, 0.860 mmol) to affoid 9 mg 
(18%) of Compound 369 as a yellow oil. Data for Compound 369: iH NMR (400 MHz, 
acetone-d6)8.32(m, IH). 7.84 (d,y= 1.7, IH), 7.69 (d, 7^=8.5, 1 H), 7.26 (m.2H). 7.20 (d. 
10 y=3.0, IH), 7.18 (m,2H), 6.87 (d,y = 8.5. lH),5,97(s, lH),5.57(s. 1H),2.11 (s,3H), 
1.33(brs.6H). 

EXAMPLE 270 

(Z)-9-Chloro-.5-f3-fluorobenzvlide neV1.2-dihvdro-2.2.4-trimethvl-5ff-chromennf:^,4- 
15 flquinoline (Compound 37 0. structure 45 of Scheme XIH. where RUh. R^sCl. 
fluoroDhenvn 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 209 
(38 mg, 0. 1 2 mmol) and 3-fluoroben2yl chloride (0.23 mL, 1 .9 mmol) to afford 20 mg 
(42%) of Compound 370 as a yellow oil. Data for Compound 370: Ifl NMR (400 MHz, 
20 acetone-d6) 7.85 (d. J = 2.3, IH), 7.69 {d,J = 8.5, IH), 7.66 (m. IH). 7 J2 (d, J = 7.7. IH). 
7.41 (m. IH), 7.25 (ra,2H). 7.01 (m, lH).6.87(d,y:=8.4. lH).5.73(s, IH), 5.57 (d,y= 
L2, IH), 1.45-1.35 (br d, 6H). The Q4) methyl is obscured by the acetone multiplet. 

EXAMPLE 271 

25 (£/Z>-5-Benzvlidene.9.fluor o-1.2-dihvdrD-2.2.4-trimethvl-5tf-chromenor3.4-nQuinoline 
(Compound 371. strucnire 45 of Scheme XTQ. where R^sH. r2=F. R3=phenvn 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from C:ompound 207 
(79 mg, 0.25 mmol) and 1 .0 M benzylmagnesium chloride in Et20 (Aldrich) to affoixl 20 
mg (19%) of Compound 371 as a yellow oil, as a 2: 1 2/E mixture. Data for Compound (Z> 

30 371: iH NMR (400 MHz, acetonc-d6) 7-80 (d, J = 7.7, IH). 7.6 (m, 2H), 7.39 (t. J = 7.8. 
lH),7.23(m.2H), 7.15(m. lH),7.08(m. lH).6.95(m, lH).6.83(dd. J = 8.4,2.8. IH), 
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5.70 (s. lH),5.55(d,y=. 1.2, lH);2.10(s.3H). 1.35-1.25 (brd, 6H). The characteristic 
signals for (£>371 are: 6.53 (s. IH). 5.04 (s. IH), 1 .94 (d, / = 1.2. 3H). 1.33 (s, 3H), 1.00 



(s, 3H). 



EXAMPLE 272 

(Z)-5-BenzYlidene-8-fluoro.l.2-riihvdro-2.24.rrinr. e thvl-5//.chmmenor3.4./lq .nnoi;n, 
£ gppipQMnd372 structure 45 of SrhemeXITI u;h^» . rI j. r2^h R3^p h.»yi| 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 208 
(55 mg, 0.18 mmol) and 1.0 M benzylmagnesium chloride in Et20 (Aldrich) to afford 1 1 
mg (17%) of Compound 372 as a yellow oil. Data for Compound 372: Ifl NMR (400 
MHz. acetone-d6) 7.86 (dd, J = 8.7, 6.2. IH). 7.80 (d. J = 7.6. 2H), 7.61 (d. J = 8.4, IH). 
7.40 (appt.y= 7.8. 2H). 7.20 (m. lH).7.05(m. lH),6.86(m. 1H),6.83 (d.y=8.4. IH)! 
5.71 (s. IH). 5.55 (d, J= 1.1, IH). 2.1 1 (s, 3H). 1.40 (br s. 6H). 

EXAMPLE 27^1 

■ f^-5-Benzylidcne.l.2.dihvdro-9-methoxv-??4-rri»,. t hv|.5w.chrnmPn.f3.4-^nnin^ 
(CffrnPffypd ,373 stntrfnrr4SofSA..m>Ym .. hereRl=H R2^^.thoxv RS^p h.nyl) 
This compound was prepared by General Method 6 (EXAMPLE 1 1 9) from Compound 314 
(55 mg, 0.18 mmol) and 1.0 M benzylmagnesium chloride in Et20 (Aldrich) to afford 1 1 
20 mg (1 7%) of Compound 373 as a yellow oil. Data for Compound 373: NMR (400 

MHz, acetone-d6) 7.79 (d, / = 7.6. 2H). 7.53 (d. J = 8.5, 1 H). 7.4-7.2 (m. 5H), 6.84 (m. 2H). 
5.67 (s. lH).5.55(s. IH), 3.82 (s, 3H). 2.11 (s.3H). 1.35-I.30(br s. 6H). 



.25 



30 



EXAMPLE 274 

(Z)-9-Fluonvl . 2-dihvdro-2.2,4-trimethvl.5-/7.m^t h vlbenzvliHpn.).s//K:hromennr3^4^ 
/Iquinoline (Compound 374 stnicmre 45 of .<;rh.. me XIIL wh^r^ r1=h. R2=flnnm t?3=9. 
methvlphenYl) 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 207 
(34 mg, 0. 1 1 mmol) and freshly prepared 1.0 M 2-methylbenzyl magnesium chloride in 
Et20 to afford 30 mg (70%) of Compound 374 as a yellow oil. Data for Compound 374: 
iH NMR (400 MHz. acetone-de) 8.20 (d, 7 = 7.9. IH), 7.64 (d, J = 8.5, IH), 7.58 (dd. J = 
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10.0. 2.9, IH), 7.26 (app t, 7 = 7.6. IH). 7.19 (d, 7.4. IH), 7.14 (m. 2H). 6.94 (m, IH). 
6.84 (d. J = 8.5. IH). 5.95 (s. IH). 5.55 (d. 7 = 1 .1 . IH), 2.28 (s, 3H). 2.14 (d, J = 1.1 . 3H). 
1.35- 1.30 (brs,6H). 

5 EXAMPLE 275 

rZ^-8-Fluoro-1.2-dihYt<">-2-24-trimethvl-5-f2-itMahvlbenzvlid eneV5ff-chroTnenor3.4- 
/louinoline (Compound 375. structure 45 of Scheme XT H. where RUfluoro. r2=H. r3s2- 
methvlphenvn 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 208 
10 (31 mg, p. 1 0 mniol) and freshly prepared 1 .0 M 2-methylbenzyl magnesium chloride in 

Et20 to afford 32 mg (80%) of Compound 375 as a yellow oil. Data for Compound 375: 

lHNMR(400MHz,acetonc-d6) 8.19(d,y=7.9, lH),7.86(dd.y=8.8,4.2. 1H).7.61 (d. 

y=8.5. 1H),7.28 (app 1,7 = 7.6, lH).7.20(d,7=6.9. lH).7.15(m, lH).6.94(dd.7 = 9.6. 

2.7. IH). 6.86 (m, 2H). 5.97 (s, IH), 5.55 (d. 7= 1.2, IH). 2.28 (s. 3H), 2.14 (s, 3H), 1.35 
15 (brs.6H). 

EXAMPLE 276 

m-1.2-Dihvdro-9-methoxv-2.2.4-trimethvl-5-f2-methvlbenzvlidene V5//-chrometiof3.4- 
flquinoline (Compound 376. stnicmre 45 of Scheme XIII. where R^ = H. R^methoxv. 

20 R3=2-methvlphenvl) 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 314 
(55 mg, 0. 1 8 mmol) and 1 .0 M benzylmagnesium chloride in Et20 (Aldrich) to afford 1 1 
mg (17%) of Compound 373 as a yellow oil. Data for Compound 373: NMR (400 
MHz, acetone-d6) 8.23 (d, 7 = 7.8, lH).7.64(d,7=8.5, lH),7.37(m, lH),7.30(m. IH), 

25 7.15 (m, 2H), 7.04 (d. 7 = 8.6, IH), 6.82 (d, 7 = 8.4, IH), 6.77 (dd. 7 = 8.6. 3.0, IH). 5.92 (s. 
IH). 5.53 (d, 7 s 1.2, IH), 3.82 (s. 3H), 2.27 (s. 3H), 2.14 (s, 3H), 1.35 (br s. 6H). 

EXAMPLE 277 

(Z>-5-Benzvlidene-9-fluoro-1.2-dihvdro>2.2.4.11'tetramethv]-5 f/-chromenor3.4-flQuinoline 
30 (Compound 377. stnicmre 95 of Scheme XXVI . where r1-2sR4=r6sH. r3=F. r5=r7- 
9anethvl.RlO:rDhenvn 
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This compound was prepared by General Method 6 (EXAMPLE 1 1 9) from Compound 315 
(28 mg, 0.087 mmol) and 1 .0 M benzylmagnesium chloride in Et20 (Aldrich) to afford 19 
mg (56%) of Compound 377 as a yellow foam. Data for Compound 377: iR NMR (400 
MHz. acetone-d6) 7.79 (d, J = 7.6, 2H), 6.63 (dd, 7 = 1 1 .4, 2.9. IH). 7.39 (app t. 7 = 7.8, 
5 2H), 7.25 (m, 2H), 6.97 (m, IH), 6.68 (s. IH), 5.74 (s. IH), 5.52 (d. 7 = 1.2. IH), 2.61 (&. 
3H). 1 .97 (s, 3H). 1 .33 (br s, 6H). 

EXAMPLE 278 

(^/5)-S-f4-Chlorophenvl>.1 .2.3.4-tetrahvdro-2.2-dimethvl-5f/-chrnmenor3.4-fl-4- 
^0 quinolinone (Compound 378 . structure 97 of Scheme XXVII. where R=4-chlomphenYl) 
To a solution of Compound 164 (EXAMPLE 64) (220 mg, 0.6 mmol) in 6 mL of THF at - 
78 OC was added 1.6 M n-BuLi hexane solution (1 mL, 1.6 mmol), followed by di-/-butyl 
dicarbonate (0.7 g, 3.2 mmol) in 2 mL of THF. The reaction mixture was wanned to rt and 
stirred for 1 5 h, then was quenched with 2% NaOH aqueous solution. The mixture was 
1 5 extracted with EtOAc (2 x 30 mL) and was concentrated. Chromatography of the crude 
residue on a silica gel column using 10 % EtOAc/hexane as solvent afforded the N-Boc 
Compound 164 (87 mg) in 30 % yield in addition to 60 % of the starting material (132 mg). 
The N-Boc material (40 mg, 0.082 mmol) in methanol (20 mL) at -78 OC was treated with 
O3 for 3 min and then with methyl sulfide (0.5 mL) for 30 min. Removal of solvent and 
20 chromatography of the crude mixture afforded a coloriess oil. which was treated with excess 
TFA (0.5 mL) in 1 mL of CH2CI2 for 60 min. The reaction was quenched with 2% NaOH 
(5 mL) and was extracted with EtOAc (2 x 30 mL). Removal of the solvent and 
chromatography again provided 15 mg (47%) of Compound 378 as a yellow oil. Data for 
Compound 378: NMR (400 MHz, acetone-d6) 7.86 (d, J = 8.8, 1 H), 7.61 (d, J « 7.7, 1 
25 H). 7.40 (s. 1 H), 7.04 (t, J = 7.7, 1 H). 6.99 (d, / = 8.8, 1 H). 6.90 (t. J = 7.7, 1 H), 6.82 (d. 
y = 7.7, 1 H). 6.38 (bs. 1 H). 2.65 (d, J = 15.2, 1 H), 2.44 (d. / = 1 5.2. 1 H). 1 .97 (s. 3 H), 
1.37(s,3H). 1.27(s.3H). 
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EXAMPLE 279 

L /y5)-5-(4-ChloTophenvl)-1.2J.4.tetrahvdro-2 2JJ-tetramftthv|.5//-chmT .^^^^ 
. quinolinone (Compound 379. stnicnire 98 of SrhPt n e XXVTII. whP»> R=4-chinmp |,> pY' 
R'=methvn 

To a suspension of 40% NaH in mineral oil (10 mg. 0.25 mmol) in THF (1 mL) was added a 

solution of (^5^1-(^butoxyca^bonyl).5-(4<hJo^ophenyI)-U.3,4-tetrahydro-2^^imethyl^ 
5//-chromeno[3.4V]-4-quinolinone (structure 96 of Scheme XXVni, where R=4- 
chlorophenyl. RJ=methyl) (10 mg.0.02 mmol) and excess Mel (0.1 mL). The reaction was 
stirred at rt for 2 h and was quenched with water ( 1 mL). and extracted with EtOAc (2 x 5 
mL). Removal of solvent provided the crude mixture, which was treated with TFA (0.2 mL) 
in dichloromethane ( 1 mL) for 60 min. Chromatography of the crude mixture on a silica gel 
column using 15 % EtOAc/Hexane as solvent afforded 6.5 mg (78%) of Compound 379 as a 
colorless oil. Data for Compound 379: Ifl NMR (400 MHz, CDCI3) 7.73 (d. 7 = 8.7, 1 H). 
7.49 (d, J = 7.7, 1 H), 7.30 (s, 1 H). 7. 1 3 (s, 4 H). 7.04 (t, J = 7.7, 1 H), 6.91 (t, / = 7.7, i H), 
6.83(d,y = 7.7. 1 H),6.71 (d.V=8.7, 1 H). 4.28 (s, 1 H). 1.29(s.3H), I.20(s,3H). 1.13 
(S.3H), 1.03 (s, 3 H). 



EXAMPLE 2M) 

m-5-(4-Ch iorophen vn- 1 ■2-<1ihvdro-2/?-Him^f hvl-5//-chromenDf 3.4.fl^-q ..in^|in^ 
(Compound 380. stnichi»> 1 A nf Scheme XYT Y . where R=4-ch1f>rnp hPn Yf ) 
To a solution of Compound 379 (EXAMPLE 279) ( 1 0 mg, 0.025 mmol) in toluene ( 1 mL) 
at -78 oc was added 0.5 M DBAL toluene solution (0.1 mL, 0.05 mmol) and the resulting 
mixture was warmed up to rt The reaction mixture was quenched with water (1 mL) and 
was extracted with EtOAc (2x5 mL). Removal of solvent and chromatography of the 
25 mixture on a silica gel column afforded 6.8 mg (70%) of 5-(4-chlorophenyl)-l,23,4- 
tetrahydro-4-hydroxy-2,2-dimethyl-5H-ch^omeno[3.4-y]quinoline as a colorless oil. which 
was treated in dichloromethane (1 mL) with a catalytic amount of TsOH for 3 h to provide 
4.1 mg (63%) of Compound 380 as a colorless oil. Data for Compound 380: 1h NMR 
(400 MHz, acetone-d6) 7.60 (d. J = 7.7. 1 H), 7.52 (d, J = 8.5. 1 H). 7.27 (d, J = 8.6, 2 H). 
7.25 (d, 7 = 8.6, 2 H). 7.01 (t.y = 7.7. 1 H). 6.89 (t, 7 = 7.7 Hz, 1 H),6.81 (d,7=7.7, 1 H), 
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6.67 (d. J = 8.5, 1 H), 6.57 (s. 1 H). 6.33 (d, 7= 10.0. 1 H). 5.57 (d. J = 10.0, I H), 5.55 (bs, 
IH). 1.32(s,3H). 1.30(s.3H). 

EXAMPLE 281 

(■H)-(j?*-4/.5/)-5-f4-ChloronhenvlV1.2J.4.tetrahvdro.2.2.4.r n methvl.5W-rhromenor3.4-fl 
quinolinone fCompound 381. stnicture S3 of Scheme XV. where R=4^hlnfr.p h>.nYi, 

This compound (0.7 mg) was prepared by HPLC separation of the enantiomers of 
Compound 381 by a chiral column. Chiracel OD-R. using a 9: 1 mixture of methanol and 
water as mobile phase. The optical purity of Compound 381 was detemiined by HPLC to be 
>96%e.e.;[a]20£) = + 101 (MeOH). 



EXAMPLE 282 

(-H/?*-^/.5/)-5-(4-rhlorophenvn-1.2.3.4-tetrahvdrrv? .2.4-trimethvl-Sff-chromenor:^4./l-^. 
' ^ q"'"o"none rComoound 382 strucnire S3 of S cheme XV. where R=4^hlorophPTivl , 
R>=r2=H) 

This compound (1 .5 mg)was prepared by HPLC separation of the enantiomers of 
Compound 235.by a chiral column. Chiracel OD-R. using a 9: 1 mixture of methanol and 
water as mobile phase. The optical purity of Compound 382 was determined by HPLC to be 
20 68%e.e.;Ia]20D = -63(MeOH). 

EXAMPLE TSa 

TO-5-(4-Chlorophenvn-1.2.3.4-tetnihvdm-9 , ? -diniethvl-5W^hromenor3.4./1.3. 

quinolinone fCompound 383. structure 4A of Sc h eme XXIX. where R=4-chlomphe.nYi) 
25 This compound (0.63 rog, 3%) was prepared in a manner similar to that described for 

Compound 234 (EXAMPLE 1 34) from Compound 380 (EXAMPLE 280) as a colorless oil. 

The major product (41 %) was Compound 378 (EXAMPLE 278). Data for Compound 383: 

iH NMR (400 MHz. CDCI3) 7.62 (d. J = 8.3. 1 H). 7.60 (d. J = 7.7. 1 H). lM{d,J= 8.6. 

2H).7.09(d,y=8.6,2H).7.06(t.y = 7.7, 1 H), 6.94 (t, / = 7.7. 1 H), 6.83-6.80 (m, 2 H), 
30 6.26 (s, 1 H). 3.88 (bs. 1 H). 3.55 (d, 7 = 20.0, 1 H), 3.1 1 (d, 7= 10.0. 1 H), 1.33 (s. 3 H), 

1.32 (s, 3 H). 
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EXAMPLE 284 

rg/jg^.3.f3-FluorobenzvlV5-f3-fluoro benzvlideneV1.2J.4-tetrahvdro-3-hvdroxv-2^.4. 
trimethvl.5W.chromenor3.4./lguinoline fComnound 384. structure 8A of Scheme XXX. 
where R1=R2=H. R3=3-fluoroDhenvl^ 
5 f j?/.yV1.2.3.4-Tetrahvdro-2.2.4-trimethvlcoumarihor3.4-fl-3-Quinolinone fstnieture 7A of 
Scheme XXX. where R^=R^H) . This compound was prepared by the same Boc- 
protection/hydroboration/cxidation/deprotection procedure as described in the synthesis of 
Compound 234 (EXAMPLE 1 34) from Compound 159 (EXAMPLE 59) (440 mg, 2.0 
mmol) to afford 98 mg (16%) of (^5)-I^,3,4-tetrahydro-2,2,4-trimethylcoumarino[3,4-y]-3- 
l0 quinolinone as a yellowish oil. Data for (/{/5)-l^,3,4-tetrahydFO-2,2,4* 

trimethylcoumarino[3,4-y].3-quinolinone: NMR (400 MHz. CDQs) 7.95 (d, J = 8.6, 2 
H), 7.38 (t. y = 8.2. 1 H), 7.3 1 -7.24 (m. 2 H), 7. 1 6 (d. 7 = 8.5. 1 H), 5.29 (q. 7 = 7.4, 1 H). 
3.94 (bs. 1 H). 1 .56 (s. 3 H). 1 .48 (d. y = 7.4. 3 H). 1 .22 (s. 3 H). 

15 f^/5>-3-(3-Fluorobenzvn-5-(3-fluorobenzvlideneV1.2.3.4-tetrahvdro-3-hvdroxv-2.2.4- 
trimethvl-5tf-chromenor3.4-nquinoline (Compound 384. structure 8A of Scheme XXX. 
where RI=R2=H. R3=3-fluorophenvn To a solution of (R/S)-} ,2,3.4-tetrahydro-2,2,4- 
trimethylcoumarino[3,4-/]-3-quinolinone (3 mg, 0.01 mmol) in ether (3 mL) at rt was added 
the freshly prepared a 0.5 M 3-fluorobenzylmagnisium chloride ether solution (0.5 mL, 0.25 

20 mmol) and the resulting mixture was stirred at rt for 2 h, then was quenched with water (5 
mL). The mixture was extracted with EtOAc (2x5 mL) and was concentrated and purified 
by silica gel chromatography to afford the intermediate, which was treated with TsOH (5 
mg) in dichloromethane (1 mL) f<M- 60 min. The reaction was quenched with 2% NaOH (5 
inL) and was extracted with EtOAc (2x5 mL). Removal of solvent and chromatography of 

25 the mixture afforded 3.0 mg (59%) of Compound 384 as a colorless oil. Data for 

Compound 384: NMR (400 MHz, CDCI3) 7.71 (d, J = 7.8, 1 H), 7.63 (d. J = 1 1.0. 1 
H), 7.51 (d, J = 8.4, 1 H). 7.40 (d, J = 7.8, 1 H), 7.33 (td, J = 7.8. 6.2, 1 H), 7.28-7.18 (m. 3 
H). 7.13-6.92 (m. 5 H), 6.65 (d, 7 = 8.3, 1 H), 5.89 (s. 1 H), 3.73 (q. J = 6.8, 1 H), 3.66 (s, 1 
H), 3.08 (d. J s 14.2, 1 H), 2.97 (d, 7 « 14.2, 1 H). 2.79 (s, 1 H). 1.33 (s, 3 H), 1.29 (d. J = 

30 6.8.3H). l.l8(s.3H). 
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EXAMPLE 285 

(/?/5)-3.5-Dibutvl-1.2.3.4-tetrahvd ro.3-hvdmxv-2.2.4-trimethvl-5//-chmmftnof^4. 
flquinoline (Compound 3 85. structure 9A of Scheme XXXI. where RI=r2-h fiSsn-butyh 
To a solution of (/?/5)-l,2,3,4-tctrahydro-2.2,4-iriinethyIcoumarino[3,4-y]-3-quinolinone 
5 (EXAMPLE 284) (4 mg, 0.01 mmol) in ether (3 mL) at rt was added 1 .6 M n-BuLi hexane 
solution (0.05 mL, 0.08 mmol) and the resulting mixture was stirred at rt for 2 h, then was 
quenched with water (5 mL). The mixture was extracted with EtOAc (2 x 5 mL) and was 
concentiated and purified by silica gel chromatography to afford the intermediate, which 
was treated with EtaSiH (0.05 mL) and TPA (0.05 mL) in dichloromethane (1 mL) for 60 

10 min. The reaction was quenched with 2% NaOH (5 mL) and was extracted with EtOAc (2 x 
5 mL). Removal of solvent and chromatography of the mixture afforded 0.8 mg (20%) of 
Compound 385 as a colorless oil. The relative stereochemistry of this compound was not 
determined. Data for Compound"385: NMR (400 MHz, CDCI3) 7.61 (d. J = 7.8. 1 H), 
7.44 (d, J = 8.3H2. 1 H), 7. 14 (t, y « 7.8. 1 H), 6.98 (t, 7 « 7.8. 1 H). 6.94 (d. / « 7.8. 1 H). 

15 6J3 (d. J = 8.3, 1 H), 5.53 (dd. y = 10.3, 3.5. 1 H), 3.42 (bs, 1 H). 2.94 (q, J = 7.0. 1 H). 
2.65 (s; 1 H). 1.88-1.63 (m, 2 H), 1.53-1.22 (m. lOH). 1 .44 (d. 7 = 7.0. 3 H), 1.33 (s,3H), 
1.08 (s. 3 H). 0.94 (t, J = 7.2, 3 H). 0.87 (t. y = 7.2. 3 H). 

EXAMPLE 286 

^® TO-5-Butvl-1.2.3.4-tetrahvdro-2.2.4-triniP thvl-S//-chmmenor3.4-fl-3-auinnlinnn<> 

(Compound 386, stnicture lOA or 1 1 A of Schema XXXII. where R 1=r2=:H. R3=H-hiiryl) 
To a solution of (/2/5)-l-/-butoxycarbonyl-U,3,4-tetrahydro-2,2,4-trimethylcoumarino[3,4- 
/]-3-quinoIinone (stnicture 6A of Scheme XXX. where r1=:R2=H, an intermediate from 
EXAMPLE 284) (4 mg, 0,012 mmol) in THF (1 mL) at -78 was added 1.6M /i-BuLi 

25 hexane solution (0.01 6 mL, 0.024 mmol) and the resulting mixture was warmed up slowly 
to -20 OC, then was quenched with water (0.5 mL). Removal of solvent provided the crude 
product, which was treated with TFA (0.05 mL. 0.65 mmol) and EtsSiH (0. 1 mL, 0.65 
mmol) in dichloromethane (1 mL) for 60 min. The reaction was quenched with 2% NaOH 
(2 mL) and was extracted with EtOAc (2x5 mL). Removal of solvent and chromatography 
30 of the residue afforded 0.7 mg ( 1 7%) of Compound 386 as a coloriess oil. The relative . 
stereochemistry of Compound 386 was not determined. Data for Compound 386: 1h 
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NMR (400 MHz, CDCls) 7.63 (d. 7=7.7, I H),7.51 (d,y = 8.2, 1 H), 7.16(1,7 = 7.7. 1 H), 
7.01 (t, J = 7.7. 1 H), 6.96 (d. J = 7.7. 1 H), 6.74 (d, J = 8.2, 1 H), 5.32 (dd, 7 = 10.1 and 1.0, 
1 H). 3.66 (q. 7 = 7.2, 1 H), 1.98.1.90(in, 1 H). 1.58-1.18 (m, 5 H), 1.48 (s,3H), 1.44 (d,7 
= 7.2. 3 H). 1 .20 (s, 3 H), 0.89 (t, 7 « 7 J, 3 H). 

5 • . 

EXAMPLE 287 

(/?/5-4/.5/V1.2.3.4-Tetirahvdro-2.2.4-trimethvl-5-phenvl-5/f'-chronienor3.4-^-3-auinolinon^ 
(Compound 387. structure 18A of Scheme XXXIIl. where r1=r2=H. R3=phenvn 
This compound, along with Compound 388 (EXAMPLE 288), was prepared by the same 

10 Boc-protection/hydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 1 34) from Compound 161 (EXAMPLE 61 ) (40 mg, 0. 1 1 
mmol). Compound 387 (4.0 mg, 1 0%) was obtained as a colorless oil. Data for Compound 
387: iHNMR (400MHz,CDCl3)7.59(d,7 = 8.3, 1 H), 7.57 (d. 7 = 7.6. 1 H), 7.21-7.12 
(m, 5 H), 7.05 (t. 7 = 7.6, 1 H), 6.92 (t, 7 = 7.6, 1 H), 6.86 (d. 7= 7.6, 1 H), 6.83 (d, 7 = 8.3, 

15 1 H),6.37(s, 1 H).3.72(bs, 1 H),3.41 (q,7=7.5. 1 H), 1.50 (d, 7= 7.5,3 H), 1.45 (s,3H). 
1.17(s.3H). 

EXAMPLE 288 

(R/S-4L5u)- 1 .2.3.4 -Tetrahvdro-2.2.4-trimeth vl-5-Dhenvl-5//-chromenor3.4-n-3-QuinoHnone 
20 (Compound 388. structure 17A of Scheme XXXIIl. where r1=r2=H. R^sphenvh 

This compound, along with Compound 387 (EXAMPLE 287), was prepared by the same 
Boc-protection/hydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 134) from Compound 161 (EXAMPLE 61) (40 mg, 0.1 1 
mmol). Compound 388 (7 J mg, 1 8%) was obtained as a white poweder. Data fcM- 
25 Compound 388: mp 108-1 10 OC; IR (neat) 3358. 2972, 1720, 1473. 1292. 1213. 752; 

NMR (400 MHz. CDCI3) 7.66 (d, 7 = 7.7, 1 H), 7.64 (d, 7 = 8.2, 1 H), 7.20 (s, 5 H). 7.06 (t, 
7 = 7.7, 1 H), 6.95 (t, 7 = 7.7, 1 H), 6.83 (d, 7 = 8.2, 1 H), 6.77 (d, 7 = 7.7, 1 H), 6.39 (s, 1 
H), 3.72 (bs, 1 H). 3.58 (q. 7 = 7.4. 1 H). 1 .44 (s, 3 H). 1.23 (s. 3 H), 0.80 (d, 7 = 7.4, 3 H); 
NMR (100 MHz, CDCI3) 214.4. 151.0, 143.2. 139.3. 131.1, 128.9. 128.8, 128.6. 
30 128.5, 123.4. 122.7, 122.2. 122.1. 122.0. 1 18.3. 1 16.6, 75.4. 60.2, 43.9, 28.1, 27.3, 16J. 
Anal. (C25H23NO2-3/4H2O) C. H, N. 
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EXAMPLE 289 

fZ^-f/?/5^-5-n-Fluorobenzvli deneV1.2J.4-tetrahvdro-2.2.4-trimethvl-Sf/-chrnTnenor3.4-fl- 
3-Quinolinone (ComDound 389. stnicture 19A of Scheme XXXIV. where R lgR2-H. r3-^. 
5 fluorophenvh 

To a solution of (J^/5)-l-^buloxycarbonyl-l^,3,4-letl^ydro-2,2,4-trimethylcoumarin6[^ 
/]-3-quinolinbne (structure 6A of Scheme XXX, where R'=r2=H, an intermediate from 
EXAMPLE 284) ( 1 0 mg, 0.025 mmol) in Tiff ( 1 mL) at -78 was added freshly prepared 
1 .0 M 3-fluorobenzylmagnesium bromide (0.06 mL. 0.06 mmoi) and the reaction was 
10 slowly warmed up to rt and was quenched with water ( 1 mL). The mixture was extracted 
with EtOAc (2x5 mL) and was concentrated to provide the crude intermediate, which was 
treated with excess TFA (0.2 mL) in dichloromethane ( 1 mL) for 30 min and then quenched 
with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2 x 10 mL), concentrated 
and chromatographied to afford 6,0 mg (60%) of Compound 389 as a yellowish oil. Data 

1 5 for Compound 389: IR (neat) 3356. 1 7 1 6. 1 604. 1 469. 1 25 1 ; NMR (400 MHz, 

CDCI3) 7.73 (d. J = 7.8, 1 H), 7.70 (d, 7 = 11 . 1 , 1 H), 7.60 (d, J = 8.3, 1 H). 7.42 (d, 7 = 7.8, 
1 H). 7.3 1 (td, y = 8.0 and 6.2, 1 H). 7.22 (d, 7 = 8. 1 . 1 H), 7. 1 8 (d, J = 7.0, 1 H), 7.08 (t, J = 
7.1, I H). 6.94 (td, J = 8.4 and 2.4, 1 H), 6.85 (d, 7 = 8.3, 1 H), 5.87 (s, 1 H), 4.33 (q, 7 = 
7.3, 1 H). 3.78 (s, 1 H), 1.56 (d. 7= 7.3, 3 H). 1.51 (s, 3 H), 1.24 (s, 3 H); 13c NMR (100 

20 MHz, CDCI3) 2.14.0. 162.4 (d, 7 = 244.0 Hz), 152.3. 147.0. 144.2, 137.2 (d, 7= 8.1. Hz), 
129.8 (d, 7 = 8.8 Hz). 128.7, 128.0. 125.4. 124.2. 123.0, 122.6, 122^4, 121.9, 121.8, 118.1. 
1 16.5, 1 15.8 (d. 7 = 23.1 Hz), 1 14.1, 1 13.8 (d, 7= 21.1 Hz), 60.1, 44.9, 27.7, 27.2, 17.4. A 
minor 1 .0 mg (<1 0%) product was also isolated and identified as (£)-(/i/5)-5-(3- 
fluorobenzylidene)-l .2,3,4-tetrahydro-2.2.4-trimethyl-5/^-chromeno[3.4-/]-3-quinolinone; 

25 iH NMR (400 MHz. CDCI3) 7.78 (d, 7= 7.9, 1 H), 7.70 (d, 7 = 8.7, 1 H), 7.67 (d, 7 = 10.2, 
1 H), 7.42 (d, 7 = 7.8, 1 H), 7.35-7.26 (m, 3 H), 7.21 (d, 7 = 8.1 . 1 H). 7.10 (t, 7 = 8.2, 1 H), 
6.97 (td, 7 = 8.4 and 2.4. 1 H), 5.80 (s, 1 H), 4.28 (q, 7 = 7.3. 1 H), 3.55 (bs, 1 H), 1.88 (s, 3 
H), 1.76 (d, 7 = 7.3, 3 H), 1.33 (s, 3 H). 
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EXAMPLE 290 

(/?/5-4/.6i<V1.2J.4-Tetrahvdn>2.2.4-trimethvl-6-Dhenvl-5//^isochromenof3.4-n.'^- 
Quinolinone (Compound 390. structure 23A of Scheme XXXV. where Rl=Dhenvl'>> 
1.2-Dihvdro-2.2.4-triinethvl-10-isocoumarinor3.4-/lquinoIine (Compound 21A. Scheme 
5 XXXV) This compound was prepared by General Method 8 (EXAMPLE 138) from 7- 
amino-3,4-benzocoumarin to afford L2-dihydro-2,2.4-trimethyl-10-isocoumarino[3,4- 
/Iquinoline ( 1 50 mg, 0.52 mmol, 60%) as a yellow solid. Data for 1 ,2-dihydro-2,2,4- 
trimethyl-10-isocoumarino[3,4-y]quinoline: mp 197-199 °C; IR (KBr) 3350, 2960, 171 L 
1608. 1566. 1468 and 1311; IHNMR (400 MHz. CDCI3) 8.20(d./ =7.6, 1 H),8.10(d,y 
10 = 7.6, I H). 7.83 (d. J = 8.6, 1 H), 7.77 (t. J = 7.6. 1 H), 7.44 (i, J = 7.6. 1 H), 6.64 (d, J = 
8.6. I H), 5.88 (bs, I H). 5.38 (s, 1 H). 2.39 (s, 3 H). 1 .29 (s, 6 H); ^^C NMR (100 MHz. 
CDCI3) I6L5, 149.6. 146.9, 136.6. 134.8. 130.4, 128.3, 126.6, 122.8, 120.8, 1 19.0, 1 1 1.1. 
109.6.108.6,51.7,30.4,23.6. 

15 1.2-Dihvdr o-2.2.4-trimethvl-6-phenvl-5/:/-isochronnenor3.4-nquinoline (structure 22A of 
Scheme XXXV. where R^sphenvH This compound was prepared by General Method 5 
(EXAMPLE 60) from l,,2-dihydro-2.2,4-trimethyl-10-isocoumarino[3,4-/]quinoIine (60 mg, 
0.20 mmol) and bromobenzene (1 57 mg, 1 .0 mmol) to afford 60 mg (85%) as a colorless 
oil. Data for l,2-dihydro-2,2,4-trimethyl-6-phenyl-5W-isochromeno[3,4-/]quinoline: 1h 

20 NMR (400 MHz, CDCI3) 7.60 (d, J = 7.7, 1 H). 7.44 (d. J = 8.3, 1 H), 7.43-7.30 (m, 7 H), 
7.10 (t, y = 7.7, 1 H), 6.73 (d, J = 7.7, 1 H), 6.04 (s, 1 H), 5.22 (s, 1 H), 3.87 (bs, 1 H), 2.1 1 
(S.3H), 1.26 (s,3H), l,23(s,3H);13CNMR(100MHz,CDCl3) 152.0, 146.3, 145.2. 
139.6. 132.9. 131.6, 129.3, 128.6, 128.4, 125.9, 125.6, 123J. 121.2, 1 13.9, 1 1 1.2, 108.5, 
80.1.51.4,30.3,30.1,23.5. 

25 

(Jg/^-4/.6uV1.2.3.4-Tetrahvdro-2.2.4-trimethvl-6-phenv!-5H-isochromenof3.4-fi-3- 
quinolinone This compound was prepared by the same Boc- 

protection/hydroboration/oxidation/deprotection procedure as described in the synthesis of 
Compound 234 (EXAMPLE 134) from l,2-dihydro-2,2,4-trimethyl-6-phenyl-5ff- 
30 isochroineno[3,4-/]quino]ine (30 mg, 0.085 mmol). Compound 390 (2.2 mg, 7%) was 
obtained as a colorless oil, along with xx mg (14%) of Compound 391 (EXAMPLE 291 ). 
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Data for Compound 390: Ifl NMR (400 MHz, CDCI3) 7.65 (d, J = 7.8. 1 H), 7.49 (d, J = 
8.4, 1 H), 7.37 (t. J= 7.8, 1 H), 7.30 (s, 5 H), 7.19 (t. 7= 7.8, 1 H), 6.89 (d,y = 7.8. 1 H), 
6.38 (d. J = 8.4. 1 H). 6. 1 4 (s. 1 H). 3.83 (q. J = 7.5, I H). 3.67 (bs. I H), 1 .4 1 (s, 3 H). 1 .39 
(d.y=7.5.3H). 1.12 (s, 3 H). 

'5 

EXAMPLE 291 

(R/S-4l.6n. } p ,3.4-Tetrahvd ro-2.2.4-trimethvl-6-phenvl-5H-isochroinenQr:^ .^fl -"^- 
Quinolinone fComnound .^ 91. stnicture 24A of Scheme XXXV. where Rlgphenyl) 
Compound 391 (4.4 mg, 14%) was obtained as a colorless oil along with Compound 390 as 
10 described above (EXAMPLE 290). Data for Compound 391 : IR (neat) 3358, 1 7 1 6, 1 614, 
147 1. 1 439, 1030; 1H NMR (400 MHz, CDCI3) 7.66 (d, J = 7.7, 1 H). 7.53 (d, y = 8.3, 1 
H), 7.35 (s, 5 H), 7.34 (1,7 = 7.7. 1 H), 7.15 (t, J « 7.7, 1 H), 6.79 (d, J = 7.7. 1 H). 6.12 (s. 1 
H), 3.82 (q,y = 7.3, 1 H).3.66(bs. 1 H). 1.41 (s.3H). 1.23 (s.3H). 1.14 (d, 7= 7.3, 3 H). 

'5 EXAMPLE 292 

fZ)-f^/5)-5-f BenzvlideneV 1 ■2.:^.4.tetTahvdin.2. 2.4.trimethvl-5//-chromennn i ^-^ -^- 
quinolinone fComoound 3 92. structure 19A of Scheme XXXIV. where R1=r2-h 
R3=Dhenvn 

To a solution of (i^/5)-l-^butoxycarbonyl-l,2.3.4-teu^hydro-2,2,4-trimethylcoumarino[3,4- 
20 y]-3-quinoiinone (structure 6A of Scheme XXX, where R > =r2=h, an intermediate from 
EXAMPLE 284) (10 mg. 0.025 mmol) in THF ( 1 mL) at -78 OC was added 1 .0 M 
benzylmagnesium bromide (0.06 mL, 0.06 mmol) and the reaction was slowly warmed up to 
rt and was quenched with water (1 mL). The mixture was extracted with EtOAc (2 x 5 mL) 
and was concenvated to provide the erode intermediate, which was treated with excess TFA 
25 (0.2 mL) in dichloromethane (1 mL) for 30 min and then quenched with 5 % NaOH (5 mL). 
The mixture was extracted with EtOAc (2 x 10 mL), concentrated and chromatographied to 
afford 3.8 mg (40%) of Compound 392 as a colorless oil. Data for Compound 392: IR 
(neat) 3354, 1716, 1469, 1261, 1045; NMR (400 MHz. CDCI3) 7.81 (d. 7 = 7.3. 2 H). 
' 7.72 (d, y = 7.7, 1 H), 7.59 (d, J = 8.4, 1 H), 7.39 (t, 7 = 7.3, 2 H), 7.24-7. 1 8 (m, 2 H), 7. 1 7 
30 (d, J = 7.7. 1 H). 7-08 (t. J = 7.7, 1 H), 6.83 (d, J = 8.4. 1 H), 5.9 1 (s. 1 H). 4.37 (q. 7 = 7.3. 1 
H), 3.76 (s. 1 H). I J7 (d, J = 7.3, 3 H), IJl (s. 3 H). 1.24 (s. 3 H); l^c NMR (100 MHz. 
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CDCI3) 2.14.1, 152.7. 146.0, 144.2, 135.1, 129.5, 128.6, 128.5, 127.1, 124.2, 122.8. 122.4, 
122.2, 121.8. 121.7, 117.8, 116.5, 115.4,60.1,44.9,27.7,27.2. 17.4. 

EXAMPLE 293 

5 (/?/5-4/JuVS-f3-FluoroDhenvlVL2.3.4-tetrahvdro-2.2.4-trimethvl-5f/-chromenor3.4-n-3- 
quinolinone (Compound 393. stnicture 17A of Scheme XXXIII. where R^=r2=H. r3=3- 

fluorophenyl) 

This compound, along with Compound 394 (EXAMPLE 294), was prepared by the same 
Boc-protection/hydroboration/oxidation/deprotection procedure as described in the synthesis 

10 of Compound 234 (EXAMPLE 134) from Compound 191 (EXAMPLE 91) (30 mg, 0.081 
mmol). Compound 393 (6.9 mg, 22%) was obtained as a colorless oil. Data for Compound 
393: IR (neat) 3356, 1719, 1602, 1487, 1288, 1209, 1028; NMR (400 MHz, CDCI3) 
7.66 (d,y = 7.7, 1 H). 7.64 (d, 7 =8.3, 1 H), 7.19 (td, 7 = 7.9, 5.8. 1 H). 7.09-6.86 (m, 5 H). 
6.85 (d. J = 8.3, 1 H), 6.78 (d. J = 7.7. 1 H). 6.38 (s. I H), 3.72 (bs. 1 H), 3.58 (q, J = 7.4. 1 

15 H), 1.44(s.3H), 1.23(s,3H).0.87(d,J = 7.4,3H);13cNMR(100MHz,CDCl3)214.1, 
162.9 (d,y = 246.2), 150.7. 143.3, 141.8 (d, J = 6.3), 130.4, 130.2, 130.1, 128.6, 124.6, 
123.3, 122.7, 122.4. 122.3 (d, 7 = 22.1), 1 18.3, 116.9, 115.8 (d, 7 = 21.4), 74J, 60.2, 43.9, 
28.1,27.3,14.4. 

20 EXAMPLE 294 

(/g/5-4/.5/)-S-(3-Fluorophenvl)- 1 .2.3.4-tetrahvdro-2.2.4-trimethvl-5ff-chronnenof 3.4-/1-3- 
Quinolinone (Compound 394. stnictore 18A of Scheme XXXIII. where R^=R^H. r3=3- 

fluorophenvl) 

This compound, along with Compound 393 (EXAMPLE 293). was prepared by the same 
25 Boc-protection/hydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 134) from Compound 191 (EXAMPLE 91) (30 mg, 0.081 
mmol). Compound 394 (5.0 mg, 16%) was obtained as a colorless oil. Data for C:ompound 
394: m (neat) 3356, 1719, 1608. 1473. 1288, 1209, 1039; NMR (400 MHz, CDCI3) 
7.60 (d, J = 8.3, 1 H), 7.58 (d. J = 7.7, 1 H), 7.15 (td. J = 7.9, 5.8, 1 H). 7.09 (t, J = 7.7, 1 
30 H), 6.97-80 (m, 6 H). 6.34 (s. 1 H). 3.73 (s, 1 H), 3.38 (q, J = 7.3, 1 H). 1 .50 (d. J = 7.3, 3 
H). 1.46(s,3H). 1.19(s.3H); 13c NMRdOO MHz, CDCI3) 213.2, 162.9(d,J=247), 
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150.8, 142.7, 141.6 (d. J = 6.4), 130.2, 130.1. 129.9, 128.5, 123.6. 122.8, 122.7. 122.4. 
122.2, 118.3. 116.8. 115.5 (d, 7 = 21.6), 114.9 (d. 7 = 22.6 Hz). 74.2. 60.1.43.0. 27.3.26.6. 
18.4. 

5 EXAMPLE 295 

(/?/5-^/.5A-1.2.3.4-Tetrahvdro-2.2.4-triinethvl-5-r3-ftrinuorofnethvnphenvn-S//. 
chromenor^ 4-/]- 3-quinolinone (Compound 395. structure ISA of Scheme XXXIII. where 
R ^=R^H. R3=;3-ftrifluoromethvnDhenvn 

This compound, along with Compound 396 (EXAMPLE 396), was prepared by the same 
10 Boc-protection/hydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 1 34) from Compound 195 (EXAMPLE 95) (20 mg, 0.049 
mmol). Compound 395 (3.2 mg, 15%) was obtained as a colorless oil. Data for Compound 
395: IR (neat) 3354, 2926. 1720, 1607, 1473. 1211,1 126. 1074; Ifl NMR (400 MHz. 
CDC13)7.6] (d.7=8.3, 1 H), 7.57 (d. 7 =7.7. 1 H). 7.42 (t. 7 = 7.7. 1 H).7.39(s. 1 H). 
15 7:38-7.30 (m, 2 H). 7.09(1,7 = 7.7. 1 H). 6.95 (d. 7 =7.7. 1 H), 6.91 (d.7=8.4, 1 H),6.86 
(d, 7 = 8.3. 1 H), 6.39 (s. 1 H). 3.77 (s. 1 H), 3.37 (q, 7 = 7.3. 1 H). 1 .50 (d, 7 = 7.3, 3 H), 
1 .48 (s. 3 H), 1 .20 (s. 3 H): l^c NMR ( 1 00 MHz, CDCI3) 213.1. 1 50.7. 1 42.8. 131.1, 
129.4. 129.1. 128.6. 125.4, 124.6. 123.0. 122.7. 122.6. 122.5, 122.2. 118.3. 117.0.74.0. 
60.2.43.1.27.1,26.5,18.4. 
20 ^ 

EXAMPLE 296 

{RJS-4l5u\- 1 ^.3.4-Tetrah vdro-2.2.4-trimethvl-5-r3-ftrifluoromethvl>Dhenvll-5/y- 
chromenor3.4./].l-auinolinone fCompound 396. stnicture 17A of Scheme XXXIIL where 
R^=R2=H. R3=3-rtrifluoromethvnDhenvn 

25 This compound, along with Compound 395 (EXAMPLE 395), was prepared by the same 
Boc-protection/hydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 1 34) from Compound 195 (EXAMPLE 95) (20 mg, 0.049 
mmol). Compound 396 (3.2 mg, 15%) was btained as a colorless oil. Data for Compound 
396: IR (neat) 3356, 2928, 1718, 1602, 1330. 1 126, 1074; NMR (400 MHz. CDCI3) 

30 7.67 (d, 7 = 8.3, 1 H), 7.65 (d, 7 = 7.7, 1 H), 7.52 (s, 1 H), 7.48 (m. 1 H). 7.35-7.30 (m, 2 H), 
7.08 (t, 7 = 7.7, 1 H), 6.98 (t. 7 = 7.7, 1 H). 6.88 (d. 7 = 8.3, 1 H), 6.78 (d, 7 = 7.7. 1 H). 6.43 



1 
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(s, 1 H). 3.75 (s, 1 H). 3.57 (q. J = 7.4, 1 H), 1 .45 (s. 3 H). 1 .24 (s. 3 H). 0.86 (d. J = 7.4, 3 
H); 13c NMR (100 MHz, CDCI3) 214.0, 150J. 143.3, 140.3, 132.1, 131.2 (q, 7 = 31.7). 
130.0, 129.1, 128.7, 125.7, 123.3, 122.7, 122.6, 122.5, 122.2, 118.3, 117.1,74.3,60.2,43.8. 
28.2,27.3,16.5. 

5 

EXAMPLE 297 

f/?/.S-5/.^M_5MV5-r4-ChloroDhenvn-1.2.3.4-tetrahvdro-3-me thoxv-2.2.4-trimethvl-5//- 
chromenof3.4-flQuinonne (Compound 397. structure 26A of Scheme XXXVl. where 
r1=r2-h. R3=4^hlorophenvl. R^smethyh 

10 To a solution of (/?/5-i/.4M.5«>5-(4-chlorophenyI)- 1 ,2,3.4-tetrahydro-3-hydroxy-2,2.4- 
triinethyl-5ff-chroineno[3.4-^quinoline (structure 14A of Scheme XXXIII. where 
R1=r2=H, R3=4-chlorophenyl, an inteimediaie from EXAMPLE 135) (8 mg. 0.016 mmol) 
in DMF (0.5 mL) and excess Mel (0.5 mL) was added 60% NaH in mineral oil (10 mg, 0.25 
mmol). The resulting white slurry was stirred at rt for 2 h and was quenched with water (5 

15 mL). The mixture was extracted with EtOAc (2 x 10 mL) and was concentrated to give the 
crude product, which was treated with TFA (0.2 mL) in CH2CI2 (1 mL) for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2x10 mL), 
concentrated and was puriHed by silica gel chromatography to afford 5.0 mg (75%) of 
Compound 397 as a colorless oil. Data for Compound 397: NMR (400 MHz, CDCI3) 

20 7.53 (d. J = 7.7, 1 H). 7.48 (d. J = 8.4, 1 H). 7.12 (s. 4 H), 7.04 (t. J = 7.7, 1 H), 6.89 (t. J = 
7.7, 1 H), 6.87 (d, J = 7^7, 1 H), 6.63 (d, J = 8.4, 1 H). 6.48 (s, 1 H). 3,74 (bs, 1 H), 3.26 (s. 
3 H). 3.08 (d. y = 3.8, 1 H). 2.83 (qd, / = 7.3, 3.8, 1 H), 1 .52 (d, J s 7.3. 3 H), 1 .35 (s, 3 H). 
1.50 (s, 3 H). 

EXAMPLE 298 

25 r/?/5-5/.4«.5A-5>f4-ChlorophenvlV1.2.3-4-tetrahvdro-3-methoxv-2.2 .4-trimethvl-5//- 
chromenor3.4-nQuinoline rCompound 398. stnicnire 25A of Scheme XXXVI. where 
r1=r2sH. R3=4-chlorophenvl. R^=methvl) 

To a solution f (J2/S-i/.4u,5/)-5-(4-chlorophenyl)-l,23,4-tetrahydro-3-hydroxy-2,2,4- 
triinethyl-5W-chromeno[3,4-yiquinoline (structure 13A of Scheme XXXm, where 
30 r1=r2=H. R3=4-chlorophenyi, an intermediate from EXAMPLE 135) (8 mg, 0.016 mmol) 
in DMF (0.5 mL) and excess Mel (0.5 mL) was added 60% NaH in mineral oil (10 mg, 0.25 
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10 



20 



mmol). The resulting white slurry was stirred at rt for 2 h and was quenched with water (5 
mL). The mixture was extracted with EtOAc (2 x 10 mL) and was concentrated to give the 
cnide product, which was treated with TFA (0.2 mL) in CH2CI2 (1 mL) for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2x10 mL), 
concentrated and was purified by silica gel chromatography to affoid 4.7 mg (70%) of 
Compound 398 as a colorless oil. Data for Compound 398: NMR (400 MHz, CDCI3) 
7.55(d.J = 7.7, 1 H), 7.47 (d. 7=8.4. 1 H). 7.16 (d. 7= 8.7, 2 H). 7.12 (d. 7= 8.7, 2 H). 
6.97(1,7 = 7.7, 1 H). 6.89 (1.7=7.7, 1 H), 6.73 (d. 7 = 7.7. 1 H), 6.68 (d,7 = 8.4, 1 H), 6.34 
(s, 1 H).3.65(bs, 1 H). 3.53 (s. 3 H), 3.03 (s. 1 H), 3.02 (qd. 7 =7.0. 0.8, 1 H). 1.30(s.3H), 
l.n (s, 3 H). 0.88 (d, 7 = 7.0. 3 H). 



EXAMPLE 29Q 

(^^.^/,^«.^/).,5.(4-rNorophenvn-1.2.34.tetrahvdm.^.p,« pvloxv-2.2.4.trim^thvl.<;^^ ^ 
CtiroiT>^nor3.4-nninnolinr f Comnnunrf stnicniie 2S A nf Scheme XXy VI wh.r^ 
15 R'=R2=H R3 s4^|orophenvl. R^anmpvn 

To a solution of (/e/5-5/.4«.5/)-5-(4-chlorophenyl)-l,2,3.4-tetrahydro-3-hydroxy-2,2.4- 
trimethyl-5Ar-chromeno[3.4-/]quinoline (structure 1 3A of Scheme XXXIII, where 
R1=R2=H, R3=4-chloropheny!. an intermediate from EXAMPLE 135) (7 mg, 0.014 mmol) 
in DMF (0.5 mL) and excess Prl (d.5 mL) was added 60% NaH in mineral oil (10 mg. 0.25 
mmol). The resulting white slurry was stirred at it for 2 h and was quenched with water (5 
mL). The mixture was extracted with EtOAc (2 x 10 mL) and was concentrated to give the 
crude product, which was treated with TFA (0.2 mL) in CH2CI2 ( 1 mL) for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2 x 10 mL). 
concentrated and, was purified by silica gel chromatography to afford 2.5 mg (40%) of 
25 Compound 399 as a coloriess oil. Data for Compound 399: NMR (400 MHz. CDCI3) 
7.57 (d,7= 7.7. 1 H). 7.48 (d. 7= 8.4, 1 H), 7.16 (d, 7= 8.6. 2 H), 7.12 (d. 7= 8.6. 2 H), 
6.99 (t, 7 = 7.7, 1 H), 6.89 (t, 7 = 7.7, 1 H), 6.73 (d. 7 = 7.7, 1 H), 6.68 (d, 7 = 8.4. 1 H). 6.33 
(s. 1 H). 3.65 (bs. 1 H). 3.58 (m. 2 H), 3.1 1 (d, 7 = 5.8, 1 H), 3.00 (qd, 7 = 7.0, 5.8, 1 H), 
1.65-1.50 (m. 2 H). 1.30 (s. 3 H), I.IO (s. 3 H). 0.93 (1, 7 = 7.4, 3 H). 0.88 (d. 7= 7.0, 3 H). 

30 
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EXAMPLE 300 
(/?/5>i/,4uJKV5-f4-ChloTX)phenvn-K23,4>tetrahvdro>3-prop 
chroTnenor3,4-nquinoline ^Compound 400, structure 26A of Scheme XXXVL where 
R1=r2=H. R3=4-chlorophenvL R4=spropv» 
5 To a solution of (/?/5-J/,4«, Jw)-5-(4-chlorophenyl)- 1 ,2,3,4-tetrahydro-3-hydroxy-2^ ,4- 
trimcthyl-5W-chromcno[3,4-:/]quinoline (suiicture 14A of Scheme XXXIII, where 
R'=r2=H, R3=4.chlorophenyl, an intermediate from EXAMPLE 135) (8 mg, 0.016 mmol) 
in DMF (0,5 mL) and excess Prl (0.5 mL) was added 60% NaH in mineral oil (10 mg, 0.25 
mmol). The resulting white slurry was stirred at rt for 2 h and was quenched with water (5 

10 mL), The mixture was extracted with EtOAc (2x10 mL) and was concentrated to give the 
crude product, which was treated with TFA (0.2 mL) in CH2CI2 ( 1 mL) for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2x10 mL), 
concentrated and was purified by silica gel chromatography to aiford 2.5 mg (40%) of 
Compound 400 as a colorless oil. Data for Compound 400: NMR (400 MHz, CDC\3) 

15 7.54 (d, J = 7.7, 1 H), 7.48 (d, 7= 8.4, 1 H), 7.12 (d,7 = 8.6, 2 H), 7.09 (d, J = 8.6, 2 H), 
7.02 (t, J = 7.7, 1 H), 6.89 (t, J = 7.7, 1 H), 6.87 (d, J = 7.7, 1 H), 6.62 (d, J = 8,4, 1 H), 6.48 
(s, 1 H), 3.72 (bs, 1 H), 3.28 (m, 2 H), 3.1 6 (d, J = 4.0, 1 H), 2.78 (qd, J = 7.2, 4.0, 1 H), 
1 .5 1 (d, y = 7.2, 3 H), 1 .5 1 - 1 .36 (m, 2 H), 1 .34 (s, 3 H), 1 . 1 4 (s, 3 H), 0.80 (t, 7 = 7.4, 3 H). 

20 EXAMPLE 301 

f/g/5-4/.5A-3-Benzenzvlidene-5-f4-chlorophenvlVL2.3.4-tetrahvdro-2.2.4>trimethvN5//^ 
chromenor3.4-/lquinoline (Compound 401. structure 27A of Scheme XXXVIL where 
r1=r2=h. R3=4-chlorophenvl. R^=phenvn 

To a solution of Compound 234 (EXAMPLE 134) (35 mg, 0.086 mmol) in THF (4 mL) was 
25 added a 1 .OM ether solution of benzylmagnesium chloride (0.3 mL, 0.3 mrhol) and the 

reaction was stirred at rt for 2 h. The reaction mixture was quenched with water (5 mL) and 
extracted with EtOAc (2x10 mL). Removal of solvent and chromatography of the crude 
residue afforded the adduct in 66% yield as a 8:1 mixture of two isomers. The adduct 
intermediate (8 mg, 0.016 mmol) and Burgess reagent (15 mg, 0.063 mmol) in benzene 
30 were heated at reflux for 2 h. Removal of solvent and purification of the mixture on a prep 
TLC plate using a 25% mixture of EtOAc/Hexane as solvent afforded 0.5 mg (7%) of 
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Compound 401 as a colorless oil. Data for Compound 401: 1h NMR (400 MHz, CDCI3) 
7.61 (d.y = 7.7. 1 H), 7.56 (d. J = 8.4, 1 H), 7.43 (t, 7 = 7.5, 2 H), 7.32 (U 7 = 7.7, 1 H)i7.21 
(d, 7 = 7.6. 2 H), 7. 1 6 (d, y = 8.6, 2 H), 7.05-6.93 (m, 2 H). 6.96 (d, J = 8.6, 2 H). 6.72 (d. J 
= 8.4, 1 H), 6.68 (d, J = 7.7, 1 H), 6.38 (s, 1 H), 6.05 (s, 1 H), 4.02 (q, J = 7.5. 1 H), 3.55 
5 (bs. lH).1.52(s.3H). 1.41(s,3H),0.84(d.y=7J.3H). 

EXAMPLE 302 

(/?/5-4/.5K)-5-(4-rhloroDhen vn- 1 -2 ^4-tetrahvdro-2.2.4-trimethvl.'S//-chroinennf ^ 4-^ .^. 
quinoiinone (Comnound 402. stm cture 53 of Scheme XV. where RJ=H. R2=fiuoro. R=4. 
10 chloroDhenvlt 

This compound (2.2 mg. 4%) was prepared in a manner similar to that described for the 
preparaUon of Compound 234 (EXAMPLE 134) from Compound 214 (EXAMPLE 1 14) (50 
mg. 0. 16 mmol). In addition, 2.2 mg (4%) of Compound 403 (EXAMPLE 303) was also 
obtained as a clear-colorless oil. Data for compound 402: Rf=0.38 (silica gel, 25% 
15 EtOAc:hex): NMR (400 MHz, CDCI3) 7.51 (d. J = 8.5. 1 H). 7.23 (d. J = 8.5. 1 H). 
7.16(d.y = 8.5.2H),7.04(d.y = 8.5,2H),6.84(d.y = 8.5. 1 H). 6.78 (m, 2 H), 6.30 (s. 1 
H). 3.79 (brs. 1 H). 3.33 (q. J = 7.5. J = 7.5. 1 H). 1 .49 (d. J = 7.5. 3 H), 1 .46 (s. 3 H). 1 .25 
(s, 3H). 

2° EXAMPLE 303 

f/?/:?-4/,5/)-.5-f4-rhlomDhenvlV1.2/tA.tetrahvdm-2 7 4-trimethvl-5//-chromenor3 4-f^-^- 
quiiTOlinone (Comnoimd 403. stmctiirP 52 of Schema W. where R 1=H. R2=fluom. R=4. 
chlorophenyl) 

This compound (2.2 mg. 4%) was obtained along with Compound 402 as described above 
25 (EXAMPLE 302). Data for compound 403: Rf=0.38 (silica gel. 25% EtOAcrhex); 

IHNMR (400 MHz. CDCI3) 7.56 (d, 7 = 8.5, 1 H). 7.31 (d, J = 8.5, 1 H), 7.20 (d, J = 8.5. 
2 H). 7.10 (d. y = 8.5, 2 H), 6.85 (d. y = 8.5. 1 H). 6.74 (m, 2 H), 6.35 (s, 1 H), 3.79 (bis, 1 
H). 3.55 (q, y = 7.5, y= 7.5, 1 H). 1.45 (s, 3 H). 1.26 (s, 3 H). 0.86 (d, y = 7.5, 3 H). 
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EXAMPLE 304 

(R/SY- 1 ^■3.4-Tetrahvdro- 1 .2.2.4-tetrainethvl-6-trifluoroniethvl-8-pvranonor5.6-g1quinoline 
^Compound 404. structure 28A of Scheme XXXVni. where R>=r2=r5=:H. 
R^strifluoromethvl. Z=0) 

5 In a flame dried r.b. flask was dissolved Compound 250 (EXAMPLE 1 50) (50 mg. 1 6 1 
pmol) in glacial acetic acid (10 mL). To the stirred solution was added para-formadehyde 
(51 mg, 1.61 mmol, 10 equiv). The cloudy yellow solution stirred for 10 min, then 
NaCNBHa (50 mg, 805 jimol, 5 equiv) was added at once. Upon addition the solution 
. emitted gas for approx. 5 min then turned a brilliant fluorescent yellow/green. After stirring 

10 at rt under a blanket of N2 for 20 h, the solution was slowly poured over ice and quenched 
with NaOH (20%), extracted with EtOAc (2 x 50 mL), washed with brine (2 x 25 mL), 
dried over Na2S04 and concentrated in vacuo to give 5L3 mg (99 %) of Compibund 404 as 
a yellow-green solid. Data for Compound 404: Rf = 0.39 (hexanes/EtOAc; 3: 1). *H NMR 
(400 MHz, CDCI3) 7.31 (dd, 7 = 1.5. 1.5, 1 H), 6.44 (s, 1 H), 6.35 (s, I H), 2.90 (s, 3 H. N- 

15 CH3), 2.83 (m, partially obscured by Me, 1 H,C4-H), 1 .84 (dd. 7 = 4.2, 13.3, 1 H,C3-H), 
1.53 (dd, J = 13.0. 13.0. 1 H), 1.36 (d. J = 6.6. 3 H, C4-CH3), 1.35 (s, 3 H, C2-CIi3). 1.29 
(s,3H,C2-CH3). 

EXAMPLE 305 

20 f^^5^3-Furvn-1.2.3.4-tetra hvdro-2^.4-trimethv1-8-pvranonof5.6-g1quinoline 

^Compound 405. stnicmre 63 of Scheme XVHL where R1«r2=H. R3=3.furvl. Z«0) 
In a oven dried pressure tube equivuipped with a magnetic stir bar was dissolved (R/S)- 
1 ,23,4-tetrahydro-2,2.4-trimethyl-7-hydroxyquinoline (EXAMPLE 1 50) (50.8 mg, 292 
pmol), ethyl 3-keto-3-(3-furyl)propionate (0.10 mL, 642 jimol, 2.2 equiv) and ZnCl2 (1 19 

25 mg. 876 nmol, 3 equiv) in absolute ethanol (6 mL). The solution was heated at 105"C for 19 
h. The cooled solution was concentrated on Celite™ to give a free flowing powder which 
was purifled via silica gel flash column chromatography using a solvent system of 
hexanes/ethyl acetate (4: 1 ) to 14.6 mg (16% ) of Compound 405 as a yellow oil. Data for 
Conqwund 405: Rf - 0.26 (hexanes/EtOAc; 3: 1 ); NMR (400 MHz. CDCI3) 7.76 (s, 1 

30 H). 7,58 (dd,y = 1.4,3.0, 1 H),7.48 (s; 1 H), 6.66 (s, 1 H), 6.37 (s, 1 H), 6.06 (s, 1 H), 4.37 
(br s, 1 H, NH), 2.9r(m, I H, C4-H). 1.78 ( dd,y «4.1, 13, 1 H. C3-H). 1.44 (dd,7= 13, 
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13, 1 H,C3.H). 1.33 (d, J = 6.7,3H, C4.CH3), 1.31 (s.3H. C2.CH3X 1.23 (s,3.H. C2- 
CH3). 

EXAMPLE 306 

5 S>(3-Furvl VI ,2-dihvdro- 1 .2,2.4-tetramethvl-8-pvranonor5.6-glQuinoline f Compound 406^ 
structure 60 of Scheme XVI, where R > =R^R^=H. R3=3-furvK Z=Q) 
In a flame dried r.b. flask was dissolved Compound 264 (EXAMPLE 1 64) ( IJ mg, 3.58 
|imol) in glacial acetic acid (3 mL). To the stirred solution was added para-formadehyde 
(1.2 mg, 36 pmol, 10 equiv). The cloudy yellow solution stirred for 10 min then NaCNBHs 

10 (1.1 mg, 1 7 \imoh 5 equiv) was added at once. Upon addition the solution emitted gas for 
approx 5 min then turned bright yellow. After stirring at rt under a blanket of N2 for 20 h 
the solution was slowly poured over ice and quenched with NaOH (20%), extracted with 
EtOAc (2 X 10 mL), washed with brine (2 x 10 mL), dried over Na2S04 and concentrated in 
vacuo to give a impure product that was further purified by preparatory plate 

1 5 chromatography (silica gel, 1 000 pm) using a solvent system of 4: 1 hexanes/EtOAc to 

afford 0.8 mg (70 % ) of Compound 406 as a yellow-green solid. Data for Compound 406: 
Rf = 0.25 (hexanes/EtOAc; 3: 1 ). NMR (400 MHz, CDCI3) 7.77 (s, 1 H), 7.57 (d, J = 
1.7, 1 H),7,30(s, IH), 6.66 (d, J = 1.7, 1 H),6.40(s, 1 H), 6.07 (s, 1 H),5.33 (s, 1 H,C3- 
H), 2.89 (s, 3 H, N-CH3), 1 .95 (d, y = 1 . 1 , 3 H, C4-Cil3), 1 -38 (s, 6 H, (CH3)2). 

20 

EXAMPLE 307 

5-f 3-Furvn- 1 -2>dihvdrD- 1 ,2- 2,4-tetramethvl-84hiopvranonorS,6-glQuinoline f Compound 
407. structure 29A of Scheme XXXIX. where RUR2sR5gH. R3s3-farvl. Z^O) 
Inadry r.b. flask was dissolved LG12066X (5.2 mg, 16.1 Mmol) in glacial acetic acid (5 

25 mL). To the stirred solution was added parfl-formadehyde (5.4 mg, 1 60 nmol, 1 0 equiv). 
The cloudy red solution stirred for 10 rnin then NaCNBH3 (5.1 mg, 80 pmol, 5 equiv) was 
added at once. After stirring under a blanket of N2 for 12 h the solution was slowly poured 
over ice and quenched with NaOH (20%), extracted with EtOAc (2 x 20 mL), washed with 
brine (2 x 20 mL), dried over Na2S04 and concentrated in vacuo to give an impure product 

30 that was further purified by prep TLC (silica gel, 1000 |jm) using a solvent system of 4: 1 
hexanes/EtOAc to afford 3.2 mg (60%) of Compound 407 as a red solid. Data for 
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Compound 407: Rf = 0.39 (hexanes/EtOAc; 3:1). *H NMR (400 MHz. CDCI3) 7.21 (d. J 
1 .7. 1 H), 7.1 6 (s. 1 H), 6.5 1 fs. 1 H). 5.42 (s, 1 H, C3-li), 2.90 (s, 3 H, N-CHs), 2.00 (d, J 
= 1.1,3 H. C4-CH3). 1 .41 (s, 6 H. (CH3)2). 

5 EXAMPLE 308 

6^hloro-5-f3-furvlV1.2-dihvdn>-1.2.2.4-t etramethvl-8-Dvranonof5.6-g1quinoline 
(Compound 408. strocture 60 of Scheme XVI. where R^gR^sH. R2=chloro. 
R3=trifluoromethvl. Z=0) 

In a dry. r.b. flask was dissolved Compound 258 (EXAMPLE 158) (5.9 mg, 17.2 pmol) i?) 

1 0 glacial acetic acid (5 mL). To the stirred solution was added para-formadehyde (5.5 mg, 1 72 
Mmol, 10 equiv). The cloudy yellow solution stirred for 10 min dien NaCNBH3 (5.8 mg, 86 
Mmol, 5 equiv) was added at once. After stirring under a blanket of N2 for 12 h the solution 
was slowly poured over ice and quenched with NaOH (20%), extracted with EtOAc (2 x 20 
mL), washed with brine (2 x 20 mL), dried over Na2S04 and concentrated in vacuo to give 

1 5 an impure product that was further purified by 3 consecutive prep TLCs (silica gel, 1000 
\an) using a solvent system of 4: 1 hexanes/EtOAc to afford 2.5 mg (40%) of Compound 
408 as a orange/yellow solid. Data for Compound 408: Rf s 0.36 (hexanes/EtOAc; 3:1). 
*H NMR (400 MHz, C3X:i3) 7.32 (d, 7 = 1 .7. 1 H), 6.33 (s, 1 H), 5.38 (s, 1 H, C3-H), 2.88 
(s. 3 H, N-CH3), 1,99 (d. y = 1.1, 3 H, C4-CH3), U9 (s, 6 H, (CH3)2). 

20 

EXAMPLE 309 

1 .2.3.4-Tetrahvdro-2.2.4. 1 0-tetramethvl-6-trifluoromethvl-8-pvridonor5.6-g1quinoline 
fCompound 409. structure 63 of Scheme XVIIL where Rlsmethvl. R^H. 
R3=trifluoromethvl. Z=NH) 

25 7-/grf-Butvloxvcarbamovl-1.2.3.4-tetrahvdro-2.2.4.8-tetramethvlquinoline (structure 72 of 
Schone XVIIL where R^amethvl. P=r-butoxv. ZsNHV This compound was prepared from 
7-i£rr-butyloxycarbamoyI- 1 ,2-dihydro-2,2,4,8-tetramethylquinoline (EXAMPLE 1 55) (4.50 
g J 4.9 mmol) according to the general hydrogenation procedure previously described 
(EXAMPLE 160), affording 4.48 g (99%) of the desired tetrahydroquinoline as a white 

30 solid. Data for 7-/erT-butyloxycarbamoyl- 1 ,2,3,4-tetrahydro-2,2.4,8-tetramethylquinoline: 
iH NMR (400 MHz. CDCI3) 7.03 (d, IH. J « 8 J. 5-H), 6.81 (d, IH. J = 8.2, 6.H). 6. 13 (br 
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s, IH. BOCSH), 3.43 (br s. 2H. N//2), 2.91 (ddq. IH, /= 19.0. 12.8. 6.6. 4-H). 1.96 (s. 3H. 
8-C//3), 1.73 and 1.40(dofABq.2H,yAB = 12.8, = 5.6, 76= 12.6, 3-H). 1.31 (d.3H,y 
= 6.7. 4-C/^3), 1 .28 and 1 . 16 ppm [2s. 2 x 3H. 2-(CH3)2]. 

^ 7-Amino- 1 ■2-dihvdro-2.2.4.8-tetrafne thv!Quinoline . Hiis compound was prepared by 
General Method 1 2 (EXAMPLE 1 47) from 7-tert-butyloxycarbamoyl- 1 ,2,3,4-tetrahydro- 
2,2.4,8-tetramethylquinoline (4.48 g, 14.9 ihmol) to afford 2.92 g (96%) of the desired 
aniline as a light reddish oil. Data for 7-amino-l ,2-dihydro-2.2.4,8-tetramethylquinoline: 
iH NMR (400 MHz. CDCI3) 6.89 (d. 1H.7 = 8.1. 5-H). 6.14 (d, IH. 7= 8.2. 6-H). 3.42 (br 
10 s. 3H. NH2, m, 2.87 (ddq, IH.y = 18.7, 12.7. 6.4. 4-H). 1.90(s, 3H, 8-C//3). 1.70 and 
1 .39 (d of ABq. 2H. JaB = 1 2.8. J a = 5.6. Jq = 12.5. 3-H). 1 .29 (d. 3H. J = 6.7, 4-CH3), 
1 .27 and 1.16 ppm (2s. 2 x 3H, 2-(CH3)2]. - 

1 .2,3.4-Tetrahvdro-2.2.4. 1 0-tetramethv | .6-trifluoromethvl-8-Dvridonof5.6-Plquinnlinft This 
compound was prepared by General Method 13 (EXAMPLE 147) from 7-amino-l ,2,3.4- 
tetrahydro-2,2.4,8-tetramcthylquinoline (2.92 g. 1 4.3 mmol) and ethyl 4,4.4- 
trifluoroacetoacetate (3.13 mL. 21.4 mmol, 1.5 equivuiv) to afford 2.04 g (44%) of 
Compound 409 as a pale fluorescent-yellow solid. Data for Compound 409: mp 239-40 "C; 
iH NMR (400 MHz. CDCI3) 9.70 (br s. IH. CONi^). 7.50 (s. IH, 5-H). 6,68 (s, IH, 7-H). 
4.13 [brs, 1H. (CH3)2CN//]. 3.00 (ddq, lH,y= 12.9. 12.4, 6.3. 4-H), 2.15 (s. 3H. IO-CH3), 
1.83 and 1.46 [dd of ABq, 2H,yAB = 13.0.yA = 5.3, 1.6Hz (3-Hequiv).yB = 12.9,0Hz 
(3-Hax)]. 1 .40 (d. 3H. J = 6.6. 4-CH3), 1.36 and 1.25 ppm I2s, 2 x 3H. 2-(C//3)2]. ^^C 
NMR (100 MHz, CDCl3)d 162.5. 144.9, 139.1, 137.1, 124.3, 122.7, 120.9, 113.8, 105.7. 
101.6, 50.2. 43.5. 31.8, 28.9, 27.6, 20.1, 9.7 ppm. AnaL Calcd for C17H19F3N2O: C, 
62.95; H, 5.90; N, 8.64. Found: C, 63.02; H, 6.01; N, 8.48. 

EXAMPLE 310 

(/Z/5)-1.2.3.4-Tetrahvdro.4-methvl-6 -trifluoromethvl-8-pvranonor5.6-glquinnline 
(Compound 410 srmcture 33A of Scheme XL. where r1'3=r6=H. R^=methvl. 
30 R^strifluorninethvn 



Rw.Qnnnirv -rwo QfiiOA.«wA9 1 > 



rx^Af voy^t 



266 

3-f 3-Methoxvanilino>propionic acid . To a oven dried 500 mL rb flask equivuipped with a 
magnetic stir bar and a water cooled reflux condenser was dissolved anisidine (S mL, 44.6 
mmol) in toluene (70 mL). The stirred solution was heated to reflux and acrylic acid (3.0 
mL. 44.1 mmol, 1 equiv) was dripped in over a 10 min period to give a clear colorless 
S solution. After heating at reflux for 3 h the dark red solution was cooled to it and 

concentrated in vacuo to remove both the unreacted acrylic acid and toluene to give a 6.4 g 
of a 1:1 mixture of the desired amino acid and anisidine as a red viscous oil. Data for 3-(3- 
Methoxyanilino)proionic acid: Rf=0.1 (hexanes/EtOAc,3:l); ^HNMR(400MHz, 
ax:i3) 9.08 (br s, 1 H. NH), 7.28 (d. J = 4.3. 1 H). 7.21 (dd, / = 8. 1 , 8.1 , 1 H). 7.03 (dd. J 
10 =1 ,3, 7.9. 1 H). 6.67 (dd. J = 2.3. 8.4, 1 H).3.80 (s. 3 H). 3 J8 (s, 2 H), 2.33 (s. 3 H). 

1 2.3.4-Tetrahvdro-7-inethoxv-4-Quinolone . To a oven dried 500 mL rb flask equivuipped 
with a magnetic stir bar and a N2 gas inlet, the material obtained above was dissolved in 
PPA (-150 mL). The resulting red viscous solution was heated at 100**C with constant 

15 stirring under a blanket of N2 for 1 2 h. The still wann solution was carefully poured over 
ice (1 L) and while vigorously stirring the iced solution with a metal stir rod the reaction 
was quenched by slow addition of a sat. K2CO3 solution. The near neutral solution was 
extracted with CHCI3 (5 x 150 mL). washed widi brine (2 x 100 mL). dried over Na2S04 
and concentrated in vacuo to give an impure solid. The solid was purified by taking up in 

20 EtOAc and concentrating the liquor on Celite™ to give a free flowing powder which was 
purified via flash column chromatography (silica gel. CH2CI2 /MeOH. 95:5) to give 1.2 g 
(62%) of 1 ,23,4-tetrahydro-7-methoxy-4-quinolone as a yellow solid. Data for 1 ,2.3,4- 
tetrahydro.7-methoxy-4-quinolone: Rf = 0.43 (CH2Cl2/MeOH, 95:5); *H NMR (400 
MHz, CDCI3) 7.79 (d, J = 8.8, 1 H), 6.31 (dd, J = 2.0. 8.9. 1 H), 6.08 (d, 7 = 2.0, 1 H), 4.54 

25 (br s. 1 H, NH). 3.78 (s, 3 H, (XH3). 3.54 (td, J = 1 .7, 8.0, 2 H), 2.63 (t, J = 7.0, 2 H). 

1-f-Butoxvcarfaonvl-1.2.3.4-tetrahvdit>-7-methoxv-4-quinolone (st rucnire 31 A of Scheme 
XL. where R^-3=H1 . To a flame dried 250 mL rb flask equivuipped with a magnetic stir 
bar and a N2 gas inlet was dissolved l,2,3,4-tetrahydro-7-methoxy-4-quinolone (1.18 g, 
30 6.67 mmol) and BOC anhydride (2.03 g. 9.33 mmol. 1.33 equiv) in anhydrous THF (60 
mL). The solution was cooled to O^C and N,N-dimethyl-4-aminopyridine (DMAP) (1.30 g. 
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10.7 mmol, 1 .6 equiv) was added with constant stirring. After stirring over N2 for 16 h the 
reaction was carefully quenched with 10% NaHS04 solution (20 mL). The biphasic solution 
was extracted with EtOAc (3 x 50 mL), washed with brine (2 x 50 mL), dried over Na2S04 
and concentrated in vacuo to give 1 .65 g (90%) of l-r-butoxycarbonyl-l,2,3,4-tetrahydro-7- 
5 methoxy-4-quinplonc as an off white solid. Data for l-/-butoxycarbonyl-l,2,3,4-tetrahydro- 
7-methoxy-4-quinolone: Rf= 0.31 (hexanes/EtOAc,3:l); NMR (400 MHz, CIX:i3) 
7.27 (d. y = 1 .6, 1 H). 7.06 (d. J = 8.5, 1 H). 6.61 (dd, J = 2.4, 8.5, 1 H), 3.78 (s, 3 H), 3.7 1 
(t, J = 6.0, 2 H). 2.82 (m, 1 H). 2.02 (m, 1 H), 1 .57 (m, 1 H). 1 .27 (d, J = 7.0, 3 H). _ 

10 (R/S)' 1 -r-B utoxvcarbonvl- 1 .2.3.4-tetrahvdro-4-hvdrox v-4-methvl-7-methox vquinoline . To a 
flame dried 250 mL 3-necked rb flask equivuipped with a magnetic stir bar was added 
Ce(ra)CI-7 H2O (2.74 g, 7.35 mmol, 2 equiv). The flask was heated in a 140''C oil bath 
under reduced pressure (^ 1 torr) for 2.5 h. The flask was cooled to it and slowly filled with 
N2 g. The white powder was suspended in diy THF (30 mL), stirred at rt for 1 h and then 
1 5 cooled to -78°C. To the white suspension was added a 1 .4 M solution of methyl lithium 
(MeLi) in Et20 (5.25 mL, 7.35 mmol, 2 equiv) by syringe. The dark yellow/brown solution 
stirred at -78°C for 1 h and then l-r-butoxycarbonyl-l,2,3,4-tetrahydro-7-methoxy-4- 
quinolone dissolved in 3 mL THF was added. The solution stirred at -78 »C for 3 h and was 
warmed to 0*C for 2 h. The reaction did not go to completion and starting material was 
20 observed by TLC (silica gel, hexane/EtOAc, 3: 1 ). The reaction was quenched with H2O ( 1 
mL) and allowed to warm to rt. The solution was neutralized with sat NH4CI solution (5 
mL), extracted with EtOAc (3 x 100 mL), washed with brine (1 x 100 mL), dried over 
Na2S04 and concentrated in vacuo to give a mix of the desired alcohol and starting 
material. The mixture was taken up in EtOAc and concentrated on Celite™ to give a free 
25 flowing powder which was purified via flash column chromatography (silica gel, 
hexanes/EtOAc, 3: 1 ) to give 796 mg (74%) of the desired product as a vicious clear 
coloriess oil. Data for l-/-butoxycarbonyl-l,2,3,4-tetrahydro-4-hydroxy-4-methyl-7- 
methoxy-quinolirie: Rf = 0.20 (hexanes/EtOAc, 3:1); ^H NMR (400 MHz, CDCI3) 7.42 (d, 
J = 8.7, 1 H), 7.33 (d, J = 2.5, 1 H), 6.66 (dd, J = 2.5. 8.6, 1 H), 3.98 (m, 1 H), 3.79 (s, 3 H, 
30 OCH3), 3.61 (m, 1 H), 1 .98 (m, 2 H). 1 .58 (s, 3 H). 1 .53 (s, 9 H). 
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XR/S)' 1 >^Butoxvcarbonvl- 1 ,2.3,4-tetrahvdro-4-methvl-7'methoxv-quinoline 
To a oven dried 250 mL rb flask cquivuipped with a magnetic stir bar was dissolved 1 
butoxycarbonyl- 1 ;23.4-tetrahydro-4-hydroxy-4-methyI-7-inelhoxy-quinoline (44 mg, 1 50 
5 jimol) in EtOAc ( 15 mL). The flask was repeatedly evacuated and flushed with N2 then a 
catalytic amount of 10% Pd on C (-5 mg) was added. The flask was again evacuated and 
flushed with N2 several times and then H2 was introduced by balloon. The solution was 
stirred under H2 for 12 h. The flask was again evacuated and flushed with N2 several times 
to remove any residual H2 and the solution was filtered through a pad of Celite™ and 

10 concentrated in vacuo to give the desired amine (37.0 mg, 133 pmol, 90% yield) as a clear 
colorless oil. Data for l-r-butoxycarbonyM^t3,4-tetrahydro-4-mcthyl-7-methoxy-quinoline: 
Rf = 0.59 (hexancs/EtOAc, 3: 1 ); NMR (400 MHz, CDCI3) 7.28 (d, J =2.3, 1 H, Ar-8). 
7.07 (d. J =8.5, 1 H, Ar.5), 6.61 (dd, / =2.5. 8.5, 1 H, Ar-6), 3.78 (s, 3 H, OMe). 3.71 (dd, J 
=6. 1 , 12.2, 2 H, C2-H), 2,83 (m, 1 H, C4-H). 2.00 (m, 1 H, C3-H). 1 .58 (m, 1 H, C3-H), 

15 1 .53, (s, 9 H, (CH3)3). 1 .27 (d, J =7.0 Hz. 3 H, C4.CIi3). 

(R/S)' 1 ,2.3>4-Tetrahvdro-4-mcthvl-7-methoxvquinoline . To a oven dried 250 niL r.b. flask 
equivuipped with a magnetic stir bar and a N2 gas inlet was dissolved 1-r-butoxycarbonyl- 
l,2,3,4-teirahydro-4-methyi-7-methoxy-quinoline (678 mg, 2.44 mmol) in CH2CI2 (15 mL). 

20 To the stirred solution was added trifluoroacetic acid (TFA) (2 mL) at rt. The solution 
stirred under N2 for 2 h and then quenched with sat NaHCOs solution (25 mL), extracted 
with CH2CI2 (3 x 20 mL), washed with brine ( 1 x 30 mL), dried over Na2S04 and 
concentrated in vacuo to give 370 mg (77%) of the desired quinoline as a clear colorless oil. 
Data for 1 ,2,3.4-tetrahydro-4-methyl-7-methoxyquinoline: Rf = 0.32 (hexanes/EtO Ac, 3: 1 ); 

25 *H NMR (400 MHz, CDCI3) 6.95 (d, •/ =8.1. 1 H, Ar-5), 6.22 (dd, J =2.5, 8.3, 1 H, Ar-6), 
6.03 (d, i =2.6, 1 H, Ar-8). 3.86 (br s. 1 H, NH), 3.73 (s, 3 H. OMe), 3.28 (m, 2 H, C2-H), 
2,85 (m, 1 H, C4.H), 1 .95 (m, 1 H, C3-H), 1 .64 (m, 1 H, C3-H), 1 .25 (d, J =6.9, 3H, C4. 
Me). 

30 (R/S)- 1 .2,3>4-Tetr^vdro-7>hvdrox v-4-methvlquinoline . To a flame dried 25 mL rb flask 
equivuipped with a magnetic stir bar and a N2 gas. inlet was dissolved 1 ,23,4-tetrahydro-4- 
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methyl-7-methoxyquinoline (17.7 mg, 100 pmol) in CH2CI2 (3 mL). The solution was 
cooled to 0°C under a blanket of N2 and then 250 pL of a 1 .0 M solution of BBrs in 
hexanes (250 pmol, 2.5 equiv) was added at once by syringe. The stirred solution was 
wanned to rt and allowed to react for 3 h. The reaction was quenched with H2O (1 mL), 
neutralized with sat. NaHCOa (4 mL) and extracted with CH2CI2 (5 x 50 mL), dried over 
Na2S04 and concentrated to give 1 2 iiig (66%) of the desired phenolic quinoline as a light 
yellow oil. Dau for (R/S)- 1 ,23,4-tetrahydro-7-hydToxy-4-methylquinoIine: Rf = 0. 1 5 
(hexanes/EtOAc, 3: 1 ); NMR (400 MHz, CDCI3) 6.91 (d, J = 8.7, 1 H), 6. 12 (dd, J = 
2.5, 8.3, 1 H), 5.97 (d, J = 2.5. I H). 3.27 (m, 2 H, C2-H), 2.84 (m. 1 H. C4-H). 1 .95 (m. 1 
H, C3-H), 1 .66 (m, 1 H, C3-H), 1 .25 (d, J = 6.9, 3 H, C4.CH3). 



(/y.y)-1.2.3.4-Tetrahvdro-4-mefhvl-6-trifluorf >methvl-8-pvranonor5.6rPlquinnHn«. 
(Compound 4in structure 33A o f Scheme XI. where R 1-3sR6sH. R^-methyl , 
R^=trifluoromethyl) . In an oven dried pressure tube equivuipped with a magnetic stir bar 
was dissolved (/2/5)-i;Z3.4-tetrahydro-7-hydroxy-4-methyIquinoline (1 1.7 mg, 64.6 nmol) 
and trifluoromeihyl ethyl acetoacetate (20 mL, 146 pmol, 2.2 equiv) and Zna2 (20 mg) in 
0.5 mL absolute ethanol. The light yellow solution was heated at 98 "C for 20 h and cooled 
to rt. The daric green solution was concentrated on CeliteTw to give a free flowing powder 
which was purified via silica gel Hash column chromatography using a solvent system of 
20 hexanes/ethyl acetate (4: 1 ) to give 1 2.4 mg (66%) of Compound 410 as a yellow solid. Data 
for Compound 410: Rf = 0. 1 9 (hexanes/EtOAc. 3: 1); NMR (400 MHz, CDCI3) 7.29 (s, 
1 H). 6.36 (m. 2 H), 4.70 (br s, 1 H. NH), 3.43 (m, 2 H. C2-H). 2.95 (m. I H, C4-H), 1.97 
(m, I H, C3-H), 1 .72 (m, 1 H. C3-H). 1.31 (d, J = 7.0. 3 H, C4-CH3). 

25 EXAMPLE 311 

1.2-Dihvdro-2.2-dimethvl-6-trifluoromethv l-8-pvranonor5.6-g1auinoline (Compound 411 , 
structure 37A of Scheme XLI. where r1-2=r6=h. R3=R4=:TnethvL R5=:trifluoroinethYl 
X=0) 

1 ,2-DihYdro-2.2-dimethvl-7-f 1 . 1 . 1 -trimeth vlace^ oxv^ouinoline (structure 36A of Scheme 
30 XLI. where r1=r2=h. R3=R4»niethvl P=r.hiifvl Y=n) In a oven dried pressure tube 
equivuipped with a magnetic stir bar was dissolved O-pivaloyl-3-aminophenol (EXAMPLE 
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138) (4.8 g, 25.0 nunol, 1.5 equiv) 3-methyl-3-acetoxy-l-butyne (2.1 g, 16.7 mmol, I 
equiv) in dry THF (-5 mL). To the stirred solution was added CuCI (240 mg, 25 mmoU 
0. 1 5 equiv). The sealed pressure tube was heated at 98 for 5 h« cooled to rt and 
concentrated on Celite™ to give a free flowing powder which was purified via flash 

5 column chromatography (silica gel« hexanes/EtOAc, 5: 1 ) to give 1 .2 g (18%) of the desired 
product as an off white solid. Data for 1 ,2-dihydro-2»2-diniethyl-7-( U IJ - 
trimethylacetoxy)quinoline: Rf = 0.80 (hexanes/EtOAc, 3: 1 ); NMR (400 MHz, CDCI3) 
6.83 (d, 7 = 8.0, 1 H), 6.23 (m,2H), 6.12 (d, J = 2.1, 1 H), 5.42 (d,y = 9.7. 1 H), 3.67 (brs, 
1 H), 1.31 (s, 9 H), 1.29 (s, 6H). ^^C NMR (100 MHz, CDCla) 177, 151, 130, 127, 123, 

10 117,109,105,52,49,31,27. 

K2-DihvdrO"7-hvdroxv-2.2-dimethvlquinoline . To a oven dried rt> flask was dissolved 1,2- 
dihydro-2^-dimethyl*7*(l,l,l-trimethylacetoxy)quinoline (48 mg, 185 fimol) in absolute 
ethanol (5 mL) and H2O (1 mL). To the stirred solution was added a catalytic amount of 
15 20% aqueous NaOH solution (-0.2 mL).. After 1.5 h the dark purple solution was diluted 
with H2O (10 mL), EtOAc (15 mL) and quenched with sat. NH4CI solution (5 mL). The bl- 
phasic solution was extracted with EtOAc (4 x 20 mL), washed with brine (2 x 30 mL), 
dried (Na2S04) and concentrated in vacuo to give 3 1 mg (96%) of the desired phenolic 
amine, which was used without further purification. 

20 

1 ,2-Dihydro-2,2siiniethyl-6-trifluorom^thY)>g-pyranonor5,6-glquinoline (Cpmpound 411, 
strucnire 37A of Scheme XLL where R^'^sR^sH, R3=R4g=methvL R^=trifluoromethvL 
X=0) . In a oven dried pressure tube equivuipped with a magnetic stir bar was dissolved 
l,2-dihydro-7-hydroxy-2,2-dimethylquinoline (31 mg, 177 pmol), ethyl (4,4,4- 

25 trifluoroacetoacetate) (75 mg, 408 pmol, 2.2 equiv) and ZnCl2 (75 mg, 550 fimol, 3 equiv) 
in absolute EtOH. Upon addition of the ZnCl2 the solution went a dark brown. The sealed 
pressure tube was heated at 105 for 16 h, cooled to rt and concentrated on Celite™ to 
give a free flowing powder which was purified via flash column chromatography (silica gel, 
hexanes/EtOAc, 5:1) to give 2.3 mg (4.4%) of Compound 411 as a bright yellow solid. 

30 Data for Compound 411: Rf = 0.3 1 (hexanes/EtOAc, 3: 1 ); NMR (400 MHz, CDCI3) 
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7.1 1 (s, 1 H), 6.41 (s, 1 H), 6.32 (s, 2 H). 5.58 (d, 7 = 8A 1 H). 4.39 (br 1 H), 1.55 (s, 6 

H). . 

EXAMPLE 312 

1.2J,4-Tetrahvdro-2.2-dimethvl-6-trifluoromethvl-8-pvranQnQ r5,6-plQuinQline fCompound 
5 412, structure 40A of Scheme XLII. where R^-2=r6=h. R3=R^=methvL 
R^gtrifluoromethvL X=OV 

1.2.3.4-Tetrahvdro-2.2-dimethvl-7>nJ.l>triinethvlacetoxv)quino]inc (structure 39A of 
Scheme XLII. where R^=r2=H. R^sR^srmethvl. P=r>butvL X=rO> . To a oven dried 250 
mL rb flask equivuipped with a magnetic stir bar and a N2 gas inlet was dissolved 1,2- 

1 0 dihydro-2,2-dimethy ]-7-( 1,1,1 -trimethy laccioxy )quinoline (EXAMPLE 3 1 1 ) (47 mg, 1 92 
^mol) in dry EtOAc (5 mL). The flask was repeatedly evacuated and flushed with N2 then 
a catalytic amount of ] 0% Pd on C (- 1 0 mg) was added. The flask was again evacuated and 
flushed with N2 several times and then H2 was introduced by balloon. The solution was 
stirred under H2 for 13 h. The flask was again evacuated and flushed with N2 several times 

IS to remove any residual H2 and the solution was filtered through a pad of Celitei^ and 
concentrated in vacuo to give the desired amine (38.0 mg, 154 pmol, 81% yield) as an off 
white solid. Data for L2,3,4-tetrahydro-2,2-dimethyl-7-(Ul,Mrimethylacetoxy)quinoline: 
Rf = 0.54 (hexanes/EtOAc, 3: 1 ); ^ H NMR (400 MHz, CDCI3) 6.93 (d, 7 = 8. 1 , 1 H), 6.26 
(dd, J = 2.3, 8. 1 , 1 H), 6. 1 3 (d, y = 2. 1 , 1 H), 3.59 (br s, 1 H). 2.73 (t, 7 = 6.7, 2 H), 1 .67 (t, J 

20 =6.7,2H), 1.32(s,9H), 1.18(s,6H). 

1.2.3.4-Tetr ahvdro-7-hvdroxv-2.2-dimethvlquinoline . To a oven dried rb flask was 
dissolved I ^,3,4-tetrahydro-2^-dimethyl-7-( 1.1.1 -trimethy lacetoxy)quinoline (38 mg, 154 
^mol) in absolute ethanol (5 mL) and H2O (1 mL). To the stirred solution was addeid a 

25 catalytic amount of 20% aqueous NaOH solution (-0.2 mL) and stirred under N2 at rt. After 
3 h the dark purple solution was diluted with H2O (10 mL), EtOAc (15 mL) and quenched 
with sat. NH4CI solution (5 mL). The bi-phasic solution was extracted with EtOAc (4 x 20 
mL), washed with brine (2 x 30 mL), dried (Na2S04) and concentrated in vacuo to give 25 
mg (92%) of the desired phenolic amine as a light yellow oil. Data for 1 ,2,3,4-tetrahydro-7- 

30 hydroxy-2.2-dimethylquinoline: Rf = 0.22 (hexanes/EtOAc, 3: 1 ); NMR (400 MHz, 
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CDCI3) 6.82 (d. y = 8. 1 , 1 H), 6.09 (dd. J = 2.6. 8.2, 1 H), 5.93 (d, / = 2.4. 1 H). 2.68 (t. 7 = 
6.7, 2 H), 1 .67 (t. y = 6.7. 2 H). 1 .19 (s. 6 H). 

12.3.4-Tetrahvdro-2:2-diiTiethvl.6-trifluoroniethvl.8-Dvranon or5.6-plQuinolinefCo^ 
5 412. structure 40A of Schiaiwj XLH. where Rl-S ^Re^RS^H. R3»R4an^hYi 

a oven dried pressure tube equivuipped with a magnetic stir 
bar was dissolved l,2,3.4-tetrahydro-7-hydroxy-2,2-dimethylquinolinc (25.1 mg, 142 Mmo]), 
TFEEA (62 mg, 338 nmol, 2.2 equiv) and Zna2 (62 mg, 462 Mmpl, 3 equiv) in absolute 
EtOH. The sealed pressure tube was heated at 105 *C for 13 h, cooled to rt and concentrated 
1 0 on CeliteTM to give a free flowing powder which was purified via flash column 

chromatography (silica gel, hexanes/EtOAc. 5:1) to 26.3 mg (60%) of Compound 412 as a 
bright yellow solid. Data for Compound 412: Rf= 0.31 (hexanes/EtOAc, 3:1); ^HNMR 
(400 MHz, CDCI3) 7.26 (s. 1 H), 6.37 (m, 2 H). 4.52 (br s, 1 H)m, 2.83 (t. J = 6.6. 2 H). 
1.74(t,y=6.6,2H), I.28(s,6H). 

EXAMPLE 313 . 
1.2.3.4~Tetrahvdro-6-trif1uoroTnethvl-8-nvr anonor5.6-PlQuinoline (Compound 413. structure 
45A of Sche me XLHI. where RJ=H. R2=trifluommethvn 

3-Methoxv-rrfln5 indanone oxime rCom pound 43A. .Scheme YI.niV To an oven dried 250 
20 mL rb flask equivuipped with a magnetic stir bar. a N2 gas inlet and a water cooled reflux 
condenser was dissolved 7-methoxyindanone (2.0 g. 12.3 mmol). Et3N (3.0 mL. 21 .5 mmol. 
1 equiy)andNH20H Ha(l,48g,2L5mmol, 1 equiv) in MeOH (50 mL). The clear 
colorless solution was heated at reflux for 12 h. cooled to it and partially concentrated under 
reduced pressure to half the original volume. TTje liquor was diluted with H2O (25 mL) and 
25 extracted with EtOAc (4 X 50 mL), washed with brine (3 X 25 mL). dried (Na2S04) and 

concentrated in vacuo to afford 2. 1 4 g (99%) of the desired adduct as a white solid. Data for 
3-methoxy-rra/w-indanone oxime: Rf = 0.23 (hexanes/EtOAc. 3: 1 ); NMR (400 MHz. 
CDCI3) 8.01 (br s, 1 H). 7.47 (d. y = 2.4, 1 H). 6.88 (dd. y = 2.4. 8.3, 1 H). 6.82 (d, y = 8.3. 
1 H). 3.30 (s. 3 H). 2.79 (m. 2 H), 2.44 (t. y = 6.7, 2 H). 

30 
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h2.3,4«TetrahvdrO'7-methoxvquinoline fComtx)und 44A. Scheme XLIIIV In a flame dried 
100 inL rb flask equivuipped with a magnetic stir bar, a N2 gas inlet and a water cooled 
reflux condenser was dissolved 3-methoxy-rraiu indanone oxime (280 mg, 1.10 mmol) in 
dry THF. Under a blanket of N2 the solution was cooled to O^C and a 1 .0 M solution of 
5 LAH in pentane (0.5 mL» 5.0 mmol, 4.3 equiv) was added via syringe. The solution was 
then heated to reflux for 4.5 h. The solution was cooled to rt and quenched with H2O (2 
mL), extracted with EtOAc (3 x 25 mL), washed with brine (50 mL), dried over Na2S04 
and concentrated on Celite™ to give a free flowing powder which was purified via flash 
column chromatography (silica gel, hexanes/EtOAc, 3: 1 ) to give 14 mg (8%) of the desired 
10 adduct as an off white solid; Data for l,2,3,4-tetrahydro-7-methoxyquinoline: Rf = 0.35 
(hexanes/EtOAc, 3: 1 ); NMR (400 MHz, CIX:i3) 6.84 (d, y = 8.0, 1 H), 6. 1 9 (dd, y = 
2.5, 8.2, 1 H), 6.03 (d, 7 = 2.5, 1 H). 3.81 (br s, 1 H), 3.73 (s, 3 H), 3.27 (m, 2 H), 2.69 (t, J 
= 6.4,2H), 1.91(m.2H). 

1 .2.3.4-tctrahvdro-7-h vdroxvquinoline . In a flame dried 100 mL rb flask equivuipped with a 
magnetic stir bar and a N2 gas inlet was dissolved l,2,3,4-tetrahydn>7-methoxyquinoline 
(14.0 mg, 85.8 pmol) in CH2CI2 (-3 mL). The solution was cooled to -78°C under a 
blanket of N2 and a 1.0 M solution of BBr3 in CH2CI2 (0,25 mL, 250 pmol, 3 equiv) was 
added via syringe. The solution stirred at -78''C for Ih, warmed to O'^G for 1 h and rt for 2 h. 

20 The reaction was quenched with H20 (2 mL), extracted with CH2CI2 (3 x 20 mL), washed 
with brine (2 x 20 mL), dried (Na2S04) and concentrated m vacuo to afford 12 mg (88%) of 
the desired adduct as a yellow oil. Data for l,2,3,4-tetrahydro-7-hydroxyquinoline: Rf = 
0.21 (hexanes/EtOAc, 3:1); *H NMR (400 MHz, CDCI3) 6.79 (d, 7 = 8.2, 1 H), 6.12 (dd. J 
= 2.4, 8.0. 1 H), 6.04 (d, J = 2.3, 1 H), 4.78 (br s, 1 H), 3.27 (m, 2 H), 2.67 (m, 2 H), 1 .91 

25 (m,2H). 

1.2.3.4-Tetrahv dro-6'trifluoromethvl'8-pvranonor5.6-g1quinoline (Compound 413. structure 
4SA of Sch eme XLHI. where R^=H. R2=trifluoromethvn , In a oven dried pressure tube 
equivuipped with a magnetic stir bar was dissolved l,2,3,4-tetrahydro-7-hydroxyquinoIine 
30 (1 1.7 mg, 78.5 fmnol), TFEEA (>10 fold excess) and Zna2 (>10 fold excess) in absolute 
EtOH (3 mL). The sealed pressure tube was heated at 1 10**C for 1 6 h, cooled to rt and 
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concentrated on Celite™ to give a fiee flowing powder which was purified via flash 
column chromatography (silica gel, hexanes/EtOAc, 4:1) to give 8.6 mg, (41%) of 
Compound 413 as a bright yellow solid. Data for Compound 413: Rf = 0.31 
(hexanes/EtOAc, 3:1); NMR (400 MHz, CDCls) 7.21 (s, 1 H). 6,35 (m, 2 H), 4,66 (br s, 
5 1 H), 3.40 (m, 2 H), 2.80 (t, J = 6.3, 2 H), 1 .95 (m, 2 H). 

EXAMPLE 314 

(/?/51-4-EthvUL2,3.4'tetrahvdro-6-trifluoromethvl>8-pvranonof5.6-glquinoline (Compound 
414. structure 33A of Scheme XL. where R ^ '3sr6^h. R^=ethvL R5=trifluoromethvn 

10 (R/S)- 1 -r-ButoxvcarbonvM-ethvl- 1 .2.3.4-tetrahvdro^>hvdroxv>7-methoxvquinoline . To a 
flame dried 250 mL nb. flask equivuipped with a magnetic stir bar and a N2 gas inlet was 
dissolved (/2/5)-l-/-Butoxycarbonyl-l,23.4-tetrahydro-7*methoxy-4-quinolone (106 mg, 
390 pmol) in dry THF (8 mL). The solution was cooled to OT under a blanket of N2 and a 
1 .0 M solution of ethyl magnesium bromide (EtMgBr) in ethyl ether (1 .3 mL, 1 .36 mmol, 

15 3.5 equiv)was added via syringe. The solution was stirred at O^C for 2 h and at rt for 3 h. 
The reaction did not go to completion and starting material was observed by TLC (silica gel, 
hexane/EtOAc, 3: 1 ). The reaction was quenched with H2O (2 mL), extracted with EtOAc 
(4 x 25 mL), washed with brine (40 mL), dried over Na2S04 and concentrated in vacuo to 
give 38 mg (32%) of the desired alcohol as a coloriess oil. Data for (/V5)-l-/- 

20 butoxycarbony 1-4-cthyl- 1 ,2,3»4-tetrahydro-4-hydroxy-7-methoxyquinoline: Rf = 0. 1 4 

(hexanes/EtOAc, 3:1); *H NMR (400 MHz, CDCI3) 7.36 (d. J = 8.7, 1 H, Ar-5H), 7.34 (d, 
y = 2.5, 1 H, Ar-8H), 6.67 (dd, J = 2.5, 8.5, 1 H, Ar.6H), 4.08 (m, 1 H), 3.86 (br s, 1 H. 
OH), 3.79 (s, 3 H, OMe), 3.43 (m, 1 H), 1.87 (m, 3 H), 1.53 (s, 9 H, t-butyl), 0.859 (t, 7 = ^ 
7.4.3H,-CH3). 

25 

(R/S)' 1 -f-Butox vcarbonvl-4-eth vl* 1 .23.4-tetrahvdro-7«methox vouinoline . To an oven dried 
250 mL r.b. flask equivuipped with a magnetic stir bar and a N2 gas inlet was dissolved 
(R/Sy 1 -/-butoxycarbonyM-ethyl- 1 ,2,3,4-tetrahydro-4-hydroxy-7-methoxyquinoline (37.6 
mg, 123 jimol) in dry EtOAc (8 mL). The flask was repeatedly evacuated and flushed with 
30 N2 then a catalytic amount of 10% Pd on C ('-lO mg) was added. The flask was again 
evacuated and flushed with N2 several times and then H2 was introduced by balloon. Hie 
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solution was stirred under H2 for 14 h. The flask was again evacuated and flushed with N2 
several times to remove any residual H2 and the solution was filtered through a pad of 
Celite™ and concentrated in vacuo to give 34 mg (95%) of the desired amine as a dear 
colorless oil. Data for (R/S)- 1 -/-butoxycarbonyl-4-ethyl-l ,2,3,4-tetrahydiX)-7- 
5 methoxyquinoline: Rf = 0.52 (hexanes/EtOAc. 3: 1 ); NMR (400 MHz. 0X33) 7.27 (d. 
J = 2.3. 1 H. Ar-8H), 7.02 (d, J « 8.5. 1 H. Ar-5H). 6.59 (dd, J = 2.7. 8.4, 1 H. Ar-6H). 3.78 
(s. 3 H. OMe), 3.74 (m, partially obscured by OMe. 1 H). 3.58 (m, 1 H), 2.62 (m. 1 H). 1 .95 
(m, 1 H). 1.72 (m. 2 H). 1.53 (s, 9H. t-butyl). 1.48 (m. partially obscured by t-butyl, 1 H). 
0.949(t,ys7.4,3H.-CH3). 

10 

(j?/5)-4-Ethvl-1.2.3.4-tetrahvdro-7-m ethoxvquinolinp. In a oven dried 250 mL r.b. flask 
equivuipped with a magnetic stir bar and a N2 gas inlet was dissolved (/2/5)-l-r- 
butoxycarbonyl-4-ethyl-1.2.3.4-tetrahydro-7-methoxyquinoline (34.0 mg, 1 17 nmol) in dry 
CH2CI2 (1 mL). To the stirred solution was added TFA (1.2 mL) at rt and was allowed to 
1 5 react for 2 h. The dark red solution was quenched with sat NaHC03 solution ( 1 0 mL), 

extracted with CH2CI2 (3 X 25 mL). washed with brine (50 mL). dried (Na2S04) and 
concentrated in vacuo to afford 21 mg (95%) of the desired amine as a clear light yellow oil. 
Data for (/2/5)-4-ethyl-1.2,3,4-tetrahydro-7-methoxyquinoline: Rf = 0. 1 (hexanes/EtOAc. 
3:1); NMR (400 MHz. CDCI3) 6.92 (d. 7 = 8.5. 1 H). 6.21 (dd, 7= 2.5, 8.2. 1 H). 6.03 
20 (d. y = 2.5. 1 H), 3.73 (s. 3 H). 3.27 (m. 2 H). 2.59 (m, 1 H), 1.86 (m. 1 H). 1 .75 (m. 2 H). 
1 .48 (m, 1 H). 0.968 (t, J = 7.4, 3 H). 

(j?/.yH-Ethvl-1.2.3.4-tetrahvdro.7-hvdroxvQuinQlin e f structure 32A of Scheme XL. where 
^^^'^=Hi R^=??hYl). In a flame dried 100 mL rb flask equivuipped with a magnetic stir bar 

25 and a N2 gas inlet was dissolved (/y5)-4-cthyI.l,2,3.4-letrahydn>-7-methoxyquinoline (2 1 
mg. 109.9 Mmol) in CH2CI2 (4 mL). The solution was cooled to O'C and a 1 .0 M solution 
of BBr3 in CH2CI2 (0.33 mL, 320 nmol, 2.75 equiv) was added slowly by syringe. The 
solution was wanned to rt and stirred under a blanket of N2 for 9 h. The reaction was 
quenched by addition of sat. NaHCOs solution (5 mL), extracted with CH2CI2 (3 x 25 mL). 

30 washed with brine (2 x 20 mL). dried (Na2S04) and concentrated in vacuo to give 1 9 mg 
(99%) of the desired phenolic amine as a clear yellow oil. Data for (/V5)-4-cthyl- 1 .23,4- 
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tetrahydro-7-hydroxyquinoline: NMR (400 MHz, CDCI3) 6.85 (d, 7 = 8.1, 1 H), 6.1 1 
(dd. J = 2.4. 8.3. 1 H). 5.98 (d, J = 2.4. 1 H), 3.25 (m, 2 H). 2.57 (m. 1 H). 1 .85 (m. 1 H), 
1.76 (m, 1 H), 1.67 (m. 1 H). 1.51 (m. 1 H). 0.940 (t, 7 = 7.4. 3 H). 

5 f/y5M-Ethvl-1.2.3.4-t etrahvdro-6-trifluoromethvl-8-pvranonorS.6-glquinolinefComp niin 
414. structu re 33A of Scheme XL. where Ri-3=R6=H. R^sethvl. R5=trifluoromethyl) Inj 
oven dried pressure tube equivuipped with a magnetic stir bar was dissolved (/J/5H-ethyl- 
1.2.3,4-tetrahydro-7-hydroxyquinoline (19 mg, 109 fimol) and TFEAA (excess) and ZnCl2 
(excess) in absolute EtOH (-3 mL), The sealed pressure tube was heated at 101 *C for 10 h. 

10 cooled to ft and concentrated on Celite™ to give a free flowing powder which was purified 
via flash column chromatography (silica gel, hexanes^tOAc. 3: 1 ) to give 3 mg (47%) of 
Compound 414 as a bright yellow solid. Data for Compound 414: Rf = 0.19 
(hexanes/EtOAc, 3: 1 ); NMR (400 MHz. CDCI3) 7.25 (s. I H). 6.38 (s. 1 H). 6.36 (s. 1 
H). 4.70 (br s. 1 H). 3.40 (m. 2 H), 2.70 (m, 1 H), 1 .89 (m, 2 H), 1 .67 n(m, 1 H), 1 .55 (m, 1 

15 H). 0.95(1. 7 s 7.4. 3 H). 

EXAMPLE 315 

(/?/.?)-1.2.3.4-Tetrahvdro-l ■4-d imethvl~8-pvranonof5.6-p1auinoline fCompound 415. 
structure 34A of Schgme XL. whe re R>-3=r6^r8-h. R4=methvl. R5=trif1uommethyl) 
In a flame dried 100 mL rb flask equivuipped with a magnetic stir bar was dissolved 
Compound 410 (EXAMPLE 310) (10.0 mg. 35.6 fimol) in glacial acetic acid (4 mL). To 
the stirred solution was added iwro-formadehyde (12 mg, 356 pmol. 10 equiv). The cloudy 
yellow solution stirred for 10 min then NaCNBHa (12 mg, 178 \xmo\, 5 equiv) was added at 
once. Upon addition ttie solution emitted gas for approx 5 min then nimed bright yellow. 
After stirring for 12 h the solution was slowly poured over ice and quenched with NaOH 
(20%), extracted with ElOAc (2 x 25 mL). washed with brine (50 mL), dried (Na2S04) and 
concentrated in vacuo to give 8.9 mg (86%) of Compound 415 as a yellow-green solid. 
Data for Compound 415: Rf = 0.22 (hexanes/EtOAc; 3: 1); NMR (400 MHz, CDCI3) 
7.25 (s, 1 H). 6.42 (s. 1 H), 6.35 (s. 1 H), 3.42 (m, 2 H). 3.00 (s, 3 H). 2.91 (m, 1 H), 2.00 
(m. 1 H). 1.72 (m, 1 H), 1.28 (d, 7*6.8, 3 H). 
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EXAMPLE 316 

(/?/5>-4-Ethvl-1 .2.3.4-tetrahvdro-l -Tnethvl-8-pvranonor5.6-g1quinoline (Compound 416^ 
stnicture 34A of Scheme XL. where R 1 -BsRegRSsH. R^aethvl. R5=trifluoromerhv|) 
In a flame dried 100 mL rb flask equivuipped with a magnetic stir bar was dissolved 
5 Compound 414 (8.0 mg, 27. 1 \jmo\) in glacial acetic acid (3 mL). To the stirred solution 
was added pflro-fomiadehyde (8.0 mg, 271 Mmol, lOequiv). The cloudy yellow solution 
stirred for 10 min then NaCNBHs (8.0 mg, 135 Mmol, 5 equiv) was added at once. Upon 
addition the solution emitted gas for approx. 5 min then turned bright yellow. After stirring 
for 12 h the solution was slowly poured over ice and quenched with NaOH (20%), extracted 
10 with EtOAc (2 X 25 mL), washed with brine (50 mL). dried (Na2S04) and concentrated in 
vacuo to give 7.9 mg (94% yield) of Compound 416 as a bright yellow-green solid. Data 
for Compound 416: Rf = 0.23 (hexanes/EtOAc; 3:1); NMR (400 MHz. CDCI3) 7. 20 
(s. 1 H), 6.43 (s. 1 H), 6.35 (s, 1 H). 3.47 (m. 1 H). 3.30 (m. 1 H)! 3.00 (s, 3 H). 2.68 (m. 1 
H). 1 .89 (m. 2 H), 1 .56 (m. 4 H), 0.980 (d, J- 7.4. 3 H). 

15 

EXAMPLE 317 

2.2-Dimethvl-1. 2.3.4-tetrahvdro-6-trifloromethvl-8-pvridonor5.6-^quinoline rCompound 
417. stnicnir e 40A of Scheme XLII. where R>'2=r6sH. R3sR4-methvl. 
R^=trifluoromethvn 

20 7-tgrr^Butvloxvcarbannovl -1.2-dihvdrD.2.2-dimethvlQuinoline f structure 36A of Scheme 
XLIL where R lgR2aH. R3gR4anw.t||Yl) To a flame-dried 200 mL r.b. flask containing 3- 
terr-butylcarbamoylaniline (EXAMPLE 147) (7.7 g, 0.037 mol) in 40 mL of anhydrous THF 
was added CuCl (183 mg, 1.8 mmol), triethylamine (5.15 mL, 0.037 mol) and 3-acetoxy-3- 
methyl-l-butyne (4.66 g, 0.037 mol). The reaction mixture was brought to reflux for 5 h 

25 then cooled to rt and Altered though a short pad of celite. Purification by flash column 

chromatography (silica gel, hexanes/ethyl acetate, 7:3) afforded 6.83 g (67%) of the desired 
propargyl intermediate that was used directly for the next step. The propargyl amine (6.5 g, 
0.0237 mol) was dissolved in 40 mL of anhydrous THF, CuCI (234 mg, O.CX)24 mol) was 
added and the mixture was heated to reflux for 16 h. The reaction mixture was diluted with 

30 ethyl acetate (200 mL), and washed with water and brine. The organic layer was dried 

(Na2S04) and concentrated in vacuo to an oil that was subjected to chromatography (silica 

in- ^\ur\ oAio4caa9 1 ^ 



PCT/US9S/K096 



278 

gel. hexanes/ethyl acetate, 9:1) which afforded 2.24 g (34%) of 7-te/t-butyloxycarbainoyl- 
l,2-dihydro-2.2-dimethylquinoline along with 4.1g (63%) of the undesired regioisomcr. 
Data for 7-/en-butyloxycarbanioyl-1.2-dihydro-2,2-dimethylquinoline: NMR (400 
MHz. CDCI3) 6.80 (bs. IH). 6.77 (d,y= 7.4. IH), 6.33 (bs, 1H).6.31 (bd,y=7.4, 1H)..6.18 
5 (d. y = 9.7, IH), 5.37 (d,y = 9.7. IH). 3.70 (bs, IH), 1.49 (s. 9H), 1.27 (s. 6H). 

7-Ainino-K2.3.4-tetrah vdro-2.2-dimethvlouinoline . A sniutinn nf 

buty loxycarbamoyl- 1 ,2-dihydro-2,2-dimethy Iquinoline (3.4 g, 0.01 2 mol) in 1 50 mL of 

ethyl acetate was hydrogenated under an atmosphere of hydrogen witii Pd-C 10% (340 mg) 

10 at rt for 7. h. Filtration over cclite afforded 3.7 g (100%) of pure 7-te/t-butyloxycart)aiTioyl- 
I.2,3,4-tetrahydro-2,2-dimethylquinoline. The title compound was prepared by General 
Method 12 (EXAMPLE 147) from 7-rm-butyloxycarbamoyI-l,2,3.4-tetrahydro-2,2- 
dimethylquinoline (3.7 g, 0.012 mol) to afford 2.35 g (100%) of 7-amino-l,2,3.4-tetrahydro- 
2,2-dimethylquinolinc as a light reddish oil. Data for 7-amino- 1 ,2,3,4-tetrahydro-2,2- 

15 dimethy Iquinoline: ^H NMR (400 MHz, CDCI3) 6.77 (d, J = 7.9. 1 H), 6.00 (dd, J = 7.9. 
2.2, 1 H), 5.8 1 (d, y = 2.2. IH). 3.47 (bs. IH). 3.40 (bs. 2H). 2.66 (t. J = 6.7, 2H), 1 .65 (t, y = 
6.7,2H), 1.18(s,6H). 

2,2-Dimethvi- 1 .2.3.4-tetrahvdro-6-trifloromethvl .8-Dvridonor5.6-/lquinQline (Compound 
20 417. structure 40A of Scheme XUI. where R1-2=r6sH. R3=R4=niethvl. 

R^=trifluoromethyl). This compound was prepared by General Method 1 3 (EXAMPLE 
147) from 7-amino- l,23,4-tetrahydro-2,2-dimethylquinoIine (2.35 g, 0.012 mol), ZnCl2 
(2.74 g, 0.02 mol) and ethyl 4.4.4-trifluoroacetoacetate (2. 15 mL. 0.01 3 mol) to affonl 1 .91 
g (48%) of Compound 417. Data for Compound 417: 1 H NMR (400 MHz. DMSO d6) 
25 1 1 .70 (s. IH). 7.18 (s, IH), 6.85 (s, IH), 6.35 (s, IH), 2.65 (t, J = 6.6, 2H), 1.61 (t, J = 6.6, 
2H), 1.17(s,6H). 

EXAMPLE 318 

f/^yV1^.3.4-tetrahydro-6-trifluoro methvl-2.2.4-trimethvl-8-pvridonor5.6-/1-3-Quinolinone 
30 (Comoound 4 18. structure 47A of Scheme XLIV. where r1=r2=H. R3=trifluoromethvn 
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1 .9-di-rer?- Butvloxvcarfaamovl- 1 .2-dihvdro-6-trifluoroinethvl-2.2.4-trimethvl-S- 
pvridonor5. 6-/lQuinoline fstnicture 46A of Scheme XLIV. where r1=;R2-h , 
R3=trifluoromethvlV To a suspension of NaH 60% in mineral oil (16 mg, 0.387 mmol) in 1 

mL of anhydrous THF at OX, was added dropwise, a solution of Compound 247 
5 (EXAMPLE 147) (100 mg, 0.32 nunol) and the resulting mixture was stirred at 0 *C for 10 
min. A solution of t-Boc20 (78 mg, 0.355 mmol) in 1 mL of THF was added dropwise and 
the reaction mixture was stirred at it for 1 h. The reaction mixture was quenched with water 
(1 mL), extracted with ethyl acetate (2x5 mL) and concentrated in vacuo to give 148 mg 
( 1 00%) of a yellow solid that was used directly for the next step. To a solution of 9-tert- 

1 0 butyloxycarbamoyl- 1 ,2-dihydro-2,2,4-trimethyl-8-pyridono[5,6-y]quinoline ( 1 30 mg. 

0.32mmol ) in 1 0 mL of anhydrous THF at -78°C was added n-BuLi 2.5 M in hexane (121 
mL. 0.32 mmol) and the mixture stirred for 10 min. t-Boc20 (73 mg, 0.33 mmol) in 1 mL 
of THF was added and the reaction mixture stirred at -78"C for 6.5 h. The temperature was 
raised to 0 "C and the mixture quenched with water (3 mL), extracted with ethyl acetate (2 x 

15 10 mL), dried (Na2S04) and concentrated in vacuo to give a solid residue. Purification by 
flash column chromatography (silica gel, hcxanes/ethyl acetate, 8:2) gave 79 mg (48%) of 
1 .9-di-terr-butyloxycarbamoy!- 1 ,2-dihydro-2,2,4-trimethyl-8-pyridono[5,6-^quinoline ( 1 5). 
iH NMR (400 MHz, CDCI3) 7.76 (s, IH), 7.72 (s, IH), 7.38 (s, IH). 5.67 (s, IH), 2.13 (s, 
3H), 1 .62 (s. 3H), 1 .57 (s, 9H). 1 .50 (s. 9H). 

20 

1 -ferr-butvloxvcarbamovl- 1 .2.3.4-tetrah vdro-3-hvdmxv-6-trifluQromethvl-2.2.4-trimethvl.8- 
PYridonof5.6-/lQuinoline. A solution of l,9-di-/erf-butyloxycarbanioyI-l,2-dihydro-2,2,4- 
trimethyl-8-pyridono[5,6-/lquinoline (79 mg, 0.155 mmol) in 2 mL of anhydrous THF at rt 
was treated with 388 jiL of BH3.THF ( 1 ,0 M in THF, 0.388 mmol) for 3 h and was then 

25 quenched with 78 \sL of NaHCOs satd't followed by 30% H2O2 (78 nL). The reaction 
mixture was stirred for I h, then 2 mL of water was added. The mixture was extracted with 
ethyl acetate (5 mL), dried (Na2S04) and concentrated in vacuo to an oil that was subjected 
to flash column chromatography (silica gel, hexanes/ethyl acetate, 7:3) to give 2 1 mg (32%) 
of 1 -terr-butyloxycarbamoyl- 1 ,23,4-tetrahydro-3-bydroxy-2,2,4-aimethyI-8-pyridono(5,6-. 

30 ^quinoline. Data for l-/tf/t-buiyIoxycaibamoyM,23,4-tetrahydro-3-hydroxy-2,2,4- 

trimethyl-8.pyridono[5.6./lquinoline: 1h NMR (400 MHz, CDCI3) 12.5 (bs, IH), 7.51 (s. 
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1H),7.28 (s, 1H),6.85 (s, lH),3.19(dd,y = 73,5,2. 1H).2.91 (m, IHX114 (d,y = 7.0, 
IH)J.65 (s, 3H) (s, 9H), 1.52 (s, 3H)J.46 (d. y = 6J JH^^^ 

(/^y)-K23,44etrahvd!X>-6-trifluoromethvl'2,2>4-trimethvl-8-pvridonor5^ 
5 f Compound 418> structure 47A of Scheme XLIV. where R'=r2=H, R^strifluoromethvn 
To a suspension of PCC (50 mg, 023 mmol) in 2 mL of dichloromethane at rt was added 1 - 
fe/t-butyloxycarbamoyl- 1 ^3,4-tetrahydro-3-hydroxy-6-trifIuoromethyl-2,2,4-triniethyl-8- 
pyridono[5,6-y]quinoline (16) (10 mg, 0.023 mmol) in 1 mLof dichloromethane. The 
reaction mixture was stirred at rt for 1 .5 h, then it was filtered over celite and the solvent 

1 0 was removed in vacuo to give a dark oil that was subjected to flash column chromatography 
(silica gel, hexanes/ethyl acetate, 6:4) to give 5.5 mg (56%) of !-fm-butyloxycarbamoyl- 
1 ,23.4-ietrahydro-6-trifluoromethyl-2,2,4-trimethyl-8-pyridono[5,6-^-3-quinolinon that 
was used directly for the next step. The title compound was prepared by Genera! Method 1 2 
(EXAMPLE 147) from l-rerr-butyloxycarbamoyl-U2,3,4-tetrahydro-6-trifluoromethyl- 

1 5 2,2,4-trimethyl-8-pyridono[5,6-y]-3-quinolinone (5.5 mg, 0.0 1 3 mmol) to afford 3 mg (7 1 %) 
of Compound 418. Data for Compound 418: 1H NMR (400 MHz, CDCI3) 12.3 (bs, IH), 
7.51 (s, IH),6.85 (s, 1H),6.71 (s, lH),4.27(s, 1H),3.61 (q,y = 6.3, IH), 1.55 (d,y = 6.3, 
3H), 1.40 (s,3H), 1.3 l(s,3H). 

20 EXAMPLE 319 

S-Trifluoromethvl-7-pvridonorS.6>glindoline (Compound 419. structure 49A of Scheme 
XLV, where Rl=trifluoromethvL R^W) 

6'Aminoindoline . A solution of 6*nitroindoline (1 g, 6.1 mmol) in 50 mL of ethyl acetate 
was hydrogenatcd under an atmosphere of hydrogen with Pd-C 10% (100 mg) at rt for 3 h. 
25 Filtration over celite afforded 1.0 g (98%) of 6-aminoindoline. Data for 6-aminoindoIine: 
iH NMR (400 MHz, CDCI3) 7.40 (d, 7 = 7.4, IH), 6.05 (d, J = 2.0, IH), 6.03 ( d, 7 = 7.5, 
IH), 3.67 (bs , IH), 3.49 (t, J = 8. 1, 2H), 3.48 (bs, 2H), 2.90 (t, / = 8.2, 2H). 

5-Trifluoromethvl-7-pvridonof5.6-glindoline (Compound 419. structure 49A of Scheme 
30 XLV. where R*=trifluoromethvl. R^Hl This compound was prepared by General Method 
13 (EXAMPLE 147) from 6-aminoindoline (200 mg, 1.2 mmol), ZnCl2 (262 mg, 1.93 
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mmol) and ethyl 4,4,4-trifluoroacetoacetate (194 mL, 1,32 mmol) to afford 100 mg (32%) of 
Compound 419. Data for Compound 419: NMR (400 MHz. DMS0d6) 12.1 (s. IH), 
7.31 (s. IH),6.82(s. IH). 6.49 (s, lH).6.40(s. lH),3.59(t, J = 8.1.2H). 3.01 (1,7 = 8.1. 
2H). 

5 

EXAMPLE 320 

8-('4-ChlorobenzovlV5-trifluoromethvl-7-pvridonor5.6-g1indoline (Compound 420. structure 

SOA of Scheme XLV. where Rl=trifluromethvl. r2=H. R3=4-ch]orophenvn. 

To a solution of Compound 419 (EXAMPLE 319) (13 mg, 0.05 mmol) in 2 mL of 
10 anhydrous THF at -78 "C was added n-BuLi 2.5 M in hexane (21 mL, 0.05 mmol) and the 

resulting mixture was stirred for 15 min. Then 4-chlorobenzoyl chloride (6.4 mL, O.OS 

mmol) was added and the reaction mixture was slowly brough to rt over a period of 30 min. 

The reaction mixture was quenched with a saturated aqueous solution of NH4CI (] mL), 

extracted with ethyl acetate (5 mL) and concentrated in vacuo to an oil that was subjected to 
15 flash column chromatography (silica gel, hexanes/ethyl acetate, 8:2) which afforded 3 mg 

(15%) of Compound 420. Data for Compound 420: NMR (400 MHz, CDCI3) 8,19 (d. 

7 = 8.6, 2H), 7.77 (s, 1H),7.51 (d, J = 8.6, 2H), 7.25 (s, IH), 6.99(s, 1H),4.45 (s, IH), 3.77 

(t, J = 8.0, 2H), 3.28 (t, J = 8.0, 2H). 

20 EXAMPLE 321 

7-reyt-Butvloxvcarbamov]'l,2-dihvdro-2.2.8-trimethvlquinoline (structure 36 A. Scheme 
XLIL where Rl=R3=R4=niethvL R2=rH. fer^butoxv, X=NHV To a flame-dried lOmLrb. 
flask containing 3-rerr-butylcarbamoyl-2-methylaniline (EXAMPLE 155) (490 mg, 0.0022 
mol) in 3 mL of anhydrous THF was added CuCl (1 1 mg, 0.1 mmol), triethylamine (307 

25 mL. 0.0022 mol) and 3-acetoxy-3-mcthyl-l-butyne (278 mg, 0.0022 mol). The reaction 
mixture was brought to reflux for 5 h then cooled to rt and filtered through a short pad of 
celile. Purification by flash column chromatography (silica gel, hexanes/ethyl acetate, 7:3) 
afforded 290 mg (46%) of the desired propargyl intermediate that was used directly for the 
next step. The propargyl amine (290 mg, 0.(X)1 mol) was dissolved in 5 mL of anhydrous 

30 THF, CuCl (5 mg, 0.05 nunol) was added and the mixture was heated to reflux for 1 6 h. 
The reaction mixture was diluted with ethyl acetate (10 mL), and washed with water then 
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brine. The organic layer was dried (Na2S04) and concentrated in vacuo to an oil that was 
subjected to chromatography (silica gel, hexanes/ethyl acetate. 9:1) which afforded 1 14 mg 
(40%) of 7-?e/t-butyloxycarbamoyl-l,2-dihydro-2^,8-trimethyIquinoIine. Data for 7-tert- 
butyloxycaibamoyl-U-dihydro-2,2,8-trimetf)ylquinoline: NMR (400 MHz, CDCI3) 
5 6.85 (d, y = 7.4, IH), 6.75 (d, 7 = 7.4, IH), 6.23 (d, 7 = 9.5, IH), 6.18 (bs. IH). 5.42 (d, 7 = 
9.5. IH). 3.57 (bs, IH), 1.92 (s, 3H). 1.45 (s, 9H). 1.29 (s. 6H). - 

7-Amino-l,2.3.4-tetrah vdro-2.2.8-trimethvlquinoline . A solution of 7-lert- 
butyloxycarbamoyl-1.2-dihydro-2.2,8-trimethylquinoline (114 mg, 0.39 mmol) in 4 mL of 
ethyl acetate was hydrogenated under an atmosphere of hydrogen with Pd-C 10% (1 1 mg) at 
rt for 7 h. Filtration over Celite afforded 60 mg (60%) of 7-rm-butyloxycarbamoyl- 1.23.4- 
tetrahydro-2,2,8-trimethylquinoIine. The title compound was prepared by General Method 
1 2 (EXAMPLE 147) from 7-rerr-butylpxycarbamoyI- 1 ,2.3,4-tetrahydro-2;i,8- 
irimethylquinoline (60 mg, 0.206 mmol) to afford 30 mg (77%) of 7-amino- 1,2,3,4- 
tetrahydro-2,2,8-trimethylquinoline as a light reddish oil. Data for 7-amino- 1 ,2,3,4- 
tetrahydro-2A8-trimethylquinoline: NMR (400 MHz. CDOs) 6.70 (d, J = 7.9. IH). 
6.09(d,7:r7.9, IH), 3.30 (bs,3H), 2.71 (t,y=6.7, 2H). 1 .89 (s. 3H). 1 .65 (t. 7 = 6.7. 2H), 
1.21 (S.6H). 

20 2,2, 1 0-Trimethvl- 1 ■2.3.4-tetrahvdrn-6 .trifloromethvl-8-Dvridonor5.6-nquinolinft 

(Compound 421. strucmre 40A of Sche me XLIl. where Rl=:R3=R4-inethvl. r2=r6=h , 
R^=trifluorome^yl). This compound was prepared by General Method 1 3 (EXAMPLE 
1 47) from 7-amino- 1 .2,3,4-tetrahydn>-2,2,8-trimethylquino]ine (30 mg. 0. 1 59 mmol). ZnCl2 
(35 mg, 0.255 mmol) and ethyl 4.4.4-trinuoroacetoacetate (26 mL, 0. 1 75 mmol) to afford 

25 21 mg (42%) of Compound 421. Data for Compound 421: NMR (400 MHz. CDCI3) 
9.13 (s, lH),7.34(s, lH),6.67(s, lH),4.10(s. IH), 2.88 (t, 7=6.7, 2H). 2.10(s. 3H), 1.75 
(t,7 = 6.7.2H), 1.30(s.6H). 

EXAMPLE 322 

30 l,2,3.4-Tetrahvdro-6-trifluoromethvl-8 -pvridonof5.6-/lauinoline rConroound 422. structure 
S3A of SchenM. XT .VI where r1-3sR 5.-h. R^gtrifluftmrnathyn 
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7"Nitro>l,23,4'tetrahvdroquinoline , U2»3,4-Tetrahydroquinolihe (5 g, 0.0375 mol) was 
dissolved in 16 mL of sulfuric acid and the temperature lowered to 0°C, then 90% fuming 
nitric acid (1.67 mL, 0.037S mol) was added slowly and the mixture strirred at O^C for 30 
min. It was then poured onto 100 g of ice and extracted with dichloromethane (2 x 100 
5 mL). The organic phase was washed with saturated aqueous solution of NaHC03 (75 mL) 
and concentrated in vacuo to a reddish residue that was subjected to chromatography (silica 
gel, hexanes/ethyl acetate, 8:2) which afforded 4.1 g (61%) of 7-nitro- 1.2,3,4- 
tetrahydroquinoline. Data for 7-nitro-l,2,3,4-tetrahydroquinoline: 1h NMR (400 MHz, 
CDCI3) 7.39 (dd,y = 8.3, 2.2, IH), 7.26 (d, 7 = 3.5, 1H),7.01 (d,J=8.3, lH),4.I6(bs, 
10 IH), 3.35 (t, 7 = 5.0, 2H), 2.8 (t, 7= 6.3, 2H), 1.95 (quintet, 7 = 6.1, 2H). 

7> Amino- L 2.3.4-tetrahvdroQuinoline (structure S2A of Scheme XL VI. where R^'3=H^ , A 
solution of 7-nitro- 1 ,2,3.4-tetrahydroquinoline (396 mg, 0.0022 mol) in 4 mL of ethyl 
acetate was hydrogenated under an atmosphere of hydrogen with PdC 10% (40 mg) at rt for 
15 2 h. Filtration over celite afforded 330 mg ( 1 00%) of 7-amino- 1 ,2,3,4-tetrahy droquinoline. 
Data for 7-amino-l,2,3,4-tetrahydroquinoline: NMR (400 MHz, CDCI3) 6.72 (d, 7 = 
7.9, IH), 6.00 (dd, 7 =7.9, 2.3, IH), 5.84 (d, 7 = 2.3, IH), 3.67 (bs, 1H),3.42 (bs,2H), 3.24 
(t, 7 = 5.0, 2H), 2.65 (t, 7 = 6.4, 2H), 1 .91 (quintet, 7 = 6.0 Hz. 2H). 

20 123,4*Te trahvdro-6-trifluoromethv]-8-pvridonof5.6-/lQuinoline (Compound 422. structure 
53A of Scheme XLVI. where Rl'^gRSgH. R^=trifluoromethvn This compound was 
prepared by General Method 13 (EXAMPLE 147) from 7-amino- 1,2,3,4- 
tetrahydroquinoline (330 mg, 0.0022 mol), ZnCl2 (452 mg, 0.0033 mol) and ethyl 4.4,4- 
trifluoroacetoacetate (356 mL, 0.0024 mol) to afford 70 mg (1 1 %) of Compound 422. Data 

25 for Compound 422: 1H NMR (400 MHz, DMSO de) 11 .7 (bs, IH), 7.1 1 (s, IH), 6.92 (s, 
IH), 6.35 (s, 2H), 3.22 (bs, 2H), 2.71 (t, 7 = 5.1, 2H), 1.93 (quintet, 7 = 6.1, 2H). 

EXAMPLE 323 

1 ,2-Dihvdro«6- trifluoromethvl« 1 .2.2.4-tetramcth vl-8-pvridonof 5.6>flquinoline ( Compound 
30 423. structure 60 of Scheme XVI. where R^'^^R^^H. R3=trifluoromethvl. Z=:NH) . 
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To a stirred solution of Compound 247 (EXAMPLE 147) (100 mg, 0,323 mmol) and 
paraformaldehyde (98 mg, 3.23 mmol) in 3 mL of acetic acid at rt was added portionwise 
sodium cyanoborohydride (102 mg, 1.61 mmol). The resulting mixture was stirred at 25**C 
for 29 h then carefully poured into 20% aqueous NaOH (10 mL) and ice 10 g and the pH 
S adjusted to -7. The mixture was extracted with dichloromethane (2SmL), dried (Na2SQ4) 
and concentrated in vacuo to a fluorescent yellow solid that was subjected to flash column 
chromatography (silica gel, hexanes/ethyl acetate, 8:2) to give 92 mg (71%) of Compound 
423. Data for Compound 423: Ifl NMR (400 MHz, CDCI3) 1 1.21 (bs, IH), 7.33 (s, IH), 
6.67 (s, IH), 6.23 (s, IH), 5.39 (s, IH), 2.92 (s, 3H), 2.02 (s. 3H), 1.38 (s, 6H). 

10 

EXAMPLE 324 

3.3-Dimethvl-5-trifluoromethvl-7-pvridonof5.6-g1indoline (Compound 424. stmcture 57A 
of Scheme XLVIL where Rl:rmethvL R2rrR4:::H. R3=trifluoromethvn. 
2-brQmo-^>f2-methvl>2-DroDenvlV5-nitroaniline (structure S5A of Scheme XLVIL where 

15 R^=methvLR2=H^ To a suspension of NaH 60% dispersion in oil (97 mg, 0.0023 mol) in 2 
mL of anhydrous THF at OX was added 2.bromo-5-nitroaniline (500 mg, 0.0023 mol) in 2 
mL of THF dropwise, the temperature was raised to rt to complete dcprotonaiion then 
lowered to 0 °C. 3-bromo-2-methylpropene (232 mL, 0.0023 mol) was added very slowly 
and the reaction mixnire was stirred at O^'C for 3 h then neutralized with water (5 mL). The 

20 mixture was extracted with ethyl acetate (2x10 mL), dried (Na2S04) and concentrated in 
vacuo to an oil that was subjected to flash column chromatography (silica gel, hexanes/ethyl 
acetate, 8:2) to give 200 mg (32%) of 2-bromo-VV-(2-methyl-2-propenyl)-5-nitjoaniline 
(structure 55A of Scheme XLVII. where r1 =methyl, r2=:H). Data for 2-bromo-7V-(2. 
methyl-2-propenyl)-5.nitroaniline: NMR (400 MHz, CDCI3) 7.55 (d, J = 8.5, IH), 7.40 

25 (dd, / = 8.5, 2.8, IH), 7.39 (d, J = 2.8, IH), 4.96 (s, 2H). 4.95 (bs, IH), 3.82 (d, J = 5.9, 2H), 
1.81 (s,3H). 

3.3-Dimethvl-6-nitroindoline fstrucnire 56A of Scheme XLVIL where R^=:methvl. r2=H) . 
A solution of 2-bromo-N-(2-methyl-2-propenyl)-5-nitroaniline (100 mg, 0.369 mmol), 
Pd(OAc)2 (2 mg, 0.0073 mol), Bu4NBr (1 19 mg, 0.369 mmol) and triethylamine (129 mL, 
30 0.922 mmol) in 1 mL of dry DMF under argon atmospere was heated at 80 ^'C for 1 h. Then 
sodium formate (25 mg, 0.369 mmol) was added to the reaction mixture with continued 
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heating at 80 X for 20 h. Water (2 mL) was added and the mixture was extracted with ethyl 
acetate (2x5 mL), dried (Na2S04) and concentrated in vacuo to an oil Uiat was subjected to 
flash column chromatography (silica gel, hexanes/ethyl acetate, 8:2) to give 60 mg (80%) of 
3,3-dimcthyl-6-nitroindoIine. Data for 3,3-dimeihyl-6-nitroindoIine: NMR (400 MHz, 
5 CDCI3) 7.60 (dd, 7= 8.2, 2.0, IH). 7.35 (d, J = 2.0, IH), 7.08 (d, J = 8.2, IH), 3.98 (bs, IH), 
3.41 (s,2H), 1.33 (s,6H). 

6-Amino^33-dimethvlindolinc . A solution of 3,3-dimethy l-6*nitroindoline (60 mg, 0.3 1 
mmol) in 3 mL of ethyl acetate was hydrogenated under an atmosphere of hydrogen with 
10 Pd-C 10% (10 mg) at rt for 3 h. Filtration over celite afforded 45 mg (90%) of 6-amino-3,3- 
dimethylindoiine. Data for 6-amino-3,3-dimethylindoline: NMR (400 MHz, 
CDCl3)6.80 (d,7 = 7.8, IH), 6.08 (dd, 7 = 7.8, 2.1, IH), 6.01 (d,y= 2.1, IH), 3.60 (bs, IH), 
3.50 (bs. 2H), 3.26 (s, 2H), 1 .25 (s. 6H). 

15 3.3-Dimethvl>5-trifluoromethvl-7-Dvridonor5-6-glind61in e (Compound 424. structure S7A 
of Scheme XLVIL where R^=methvl. r2=r4=h. R3=trifluoromethvn . This compound 
was prepared by General Method 13 (EXAMPLE 147) from 6-amino-3,3-dimethylindoline 
(45 nig, 0.277 mmol), ZnCl2 (57 mg, 0.416 mmol) and ethyl 4,4,4-trifluoroacetoacetate (45. 
mL, 0.305 mmol) to afford 7.3 mg (9%) of 3,3-dimethyl-5-trifluoromethyl-7-pyridono[5,6- 

20 ^?]indoline (22). 1h NMR (400 MHz, CDCI3) 12.4 (bs. IH), 7.32 (s, IH), 6.73 (s, IH), 6.52 
(s, IH), 4.33 (s, IH), 3.45 (s, 2H). 1 .36 (s. 3H). 

EXAMPLE 325 

(R/S)' 1 .2.3,4-Tetrahvdro^-methvl-6-f trifluoromethvl V8-pvridonor5.6-glquinoline 
25 (Compound 425. stnicnire 62A of Scheme XL VIII. wheie R>-3=-r6sH. R^=methvL 
R5a=trifluoix)methvn . 

l,2.3,4'Tetrahvdro-4-quinolinone (structure S9A of Scheme XLVIIL where R^'3=h1 In a 
200 mL r.b. flask was introduced aniline (9.78 mL, 0. 107 mol), acrylic acid (7.36 mL, 0.107 
mol) and toluene (100 mL). The reaction mixture was stirred and heated at 100"* C for 16 h. 
30 cooled to rt and the solvent was removed in vacuo to give 10.34 g (60%) of the desired 

intermediate carboxylic acid .that was used directly without funher purification for the next 
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step. In a 500 mL r.b. flask was introduced the acid (10.34 g, 0.064 mol) and 
polyphosphoric acid (200 tnL). The reaction mixture was stirred and heated at 100° C for 
16 h. The reaction mixture was cooled to rt. poured onto 700 mL of a 1 : 1 mixture of 
ice/water and neutralized slowly with NaOH. The aqueous phase was extracted with ethyl 
acetate (3 x 200 mL). dried (Na2S04) and the solvent was removed in vacuo to give a solid 
residue that was subjected to flash chromatography (silica gel, hexanes/ethyl acetate, 6:1) to 
afford 6.97 g (76%) of l,2,3,4-tetrahydro-4-quinolinone. Data for U23,4-tetrahydro-4- 
quinolinone: NMR (400 MHz, CDCI3) 7.84 (dd, 7 = 7.9 , 1.1, lH),7.28(ddd,y = 7.9, 
7.9, 1.2, IH), 6.72 (ddd, J= 8.1, 8.1, 0.8, lH),6.66(d, J = 8.1, 1H),4.49 (s, IH). 3.56 (1,7 = 
6.9, 2H), 2.69 (t,y= 6.8, 2H). 

1 -ferr-Butv loxvcarbonvM ,2.3.4-tetrahvdro-4-quinolinone . To a stirred solution of B0C2O 
(10.05 g, 0.046 mol) and l,2,3,4-tetrahydro-4-quinolinone (6.16 g, 0.042 mol) in THF (100 
mL) at 0^ C was added slowly DMAP (5,1 1 g, 0.042 mol) in 100 mL of THF. The reaction 
mixture was stirred overnight, then water (75 mL) was added and the mixnire was extracted 
with ethyl acetate (2 x 200 mL). The organic phase was dried (Na2S04) and the solvent 
was removed in vacuo to give a solid residue that was subjected to flash chromatography 
(silica gel, hcxanes/ethyl acetate, 8:2) which afforded 8.5 g (82%) of Utert- 
butyloxycarbamoyl-l,2,3,4-tetrahydro-4-quinolinone. Data for l-/m-butyloxycarbonyl- 
l,2,3,4-tetrahydro-4-quinolinone: NMR (400 MHz, CDCI3) 7.98 (dd,y= 7.9, 1.7, IH), 
7,76(d, j=8,4, IH), 7.49 (ddd, 7=7.5, 7.5, 1.7, 1H),7.15 (ddd, 7= 8.0, 8.0, 0.9, 1H),4.15 
(t, / = 6.3, 2H), 2.76 (t, 7 = 6.6, 2H); 1 .55 (s, 9H). 

1 -?grf-Butvloxvcarbonvl-l ^.3.4-tetrahvdro-4-hvdroxv-4-m ethvlauinoline . To a solution of 
l-/cit-butyloxycaibonyH,2,3,4-tetrahydro-4-quinolinone (170 mg, 0.687 mmoi) in THF (5 
mL) at 0° C was added 3.0 M methylmagnesium bromide in ether (688 mL, 2.1 mmol). The 
reaction mixture was stirred at O*' C for 1 h then quenched with water (2 mL), extracted with 
ethyl acetate (2x10 mL), dried (Na2S04) and the solvent was removed in vacuo to give an 
oil that was subjected to flash chromatography (silica gel, hexanes/ethyl acetate, 7:3) to 
afford 120 mg (66%) of l-/^rf-butyloxycarbonyl-l,2,3,4-tetrahydTO-4-hydroxy-4- 
methylquinoline . Data for l-rerrrbutyloxycarbonyl-l,2,3,4-ietrahydro-4-hydroxy-4- 
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methylquinoline: NMR (400 MHz, DMS0-d6) 7.54 (d, J = 7.7, IH), 7.50 (dd, J = 7.7, 
1.5, rH),7.14(ddd,7 = 7.3,7.3, 1.7, lH),7.04(ddd,y = 7.9,7.9, 1.0, lH),5.14(s, IH), 
3.69 (m, 2H). 1 .87 (t, / = 6.5, 2H), 1 .46 (s. 9H), 1 .37 (s. 3H). 

5 1 -rgyt'Butvloxvcarbonvl- 1 ,2,3.4-tetrahvdro>4«niethvlquinoline . A solution of I -/er/- 

butyloxycart)onyl-l j2,3,4-tetrahydix>-4-hydiX)xy-4-methylqui (109 mg, 0.41 mmol) in 
ethyl acetate (3 mL) was hydrogenated under an atmosphere of hydrogen with 10% Pd/C (10 
mg) and a trace of cone. H2SO4 at rt for 7 h. Filtration over Celite™ afforded 93 mg (92%) 
of 1 -rcrr-butyloxycarbonyl- 1 ,2,3,4-tetrahydro-4-methy Iquinoline. Data for 1 -tert- 
10 buiyioxycarbonyM,2,3,4-tetrahydro-4-methylquinoline: NMR (400 MHz, CDCI3) 7.62 
(d,y=8.1, IH), 7.16 (d,y= 7.8, IH), 7.11 (ddd, 7= 7.8, 7.8, 1.6, IH), 7.01 (ddd,J = 7.7, 
7.5, 1.0, IH). 3.71 (m, 2H), 2.87 (ddq, y = 6.8. 6.8, 6.8. IH), 2.04 (dddd. 7 = 7.4. 7.4, 7.4. 
6.1, IH). 1.61 (m, IH). 1.51 (s.9H), 1.3 (d,7=6.8. 3H): 

15 1^.3.4-tetra hvdro-4-methvlQuinoline (structure 60A of Scheme XLVIIL where Rl'3a:H. 
R^=methv]). This compound was prepared by General Method 12 (EXAMPLE 147) from 
l-/^/t-butyloxycarbonyM.2.3,4-tetrahydro-4-methylquinoline (93 mg, 0.353 mmol) to 
afford 55 mg (95%) of l,2,3,4-tetrahydro-4-methylquinoIine as an oil which was used 
directly without purification for the next step. 

20 

7-Nitro- 1 .2 3.4-tetrahvdro-4-methvlQuinoline . 1.23,4.Tetrahydro-4-methylquinoline (55 
mg, 0.337 mmol) was dissolved in sulfuric acid (0.5 mL) and the temperature was lowered 
to 0** C. To this solution 90% fuming nitric acid (15 mL. 0.337 mmol) was added slowly 
and the mixture stirred at 0** C for 1 h, then wanmed to rt. The reaction mixture was poured 

25 onto 1 g of ice and extracted with dichloromethane (2x5 mL). The organic phase was 
washed with sat. NaHCOs (1x3 mL) and concentrated in vacuo to a reddish residue that 
was subjected to chromatography (silica gel, hexanes/cthyl acetate, 8:2) which afforded 36 
mg (52%) of 7-nitro-l,2.3,4-tetrahydro-4-methylquinoline. Data for 7-nitro- 1,2,3,4- 
teirahydro-4.methylquinoline: NMR (400 MHz. CDCI3) 7.41 (dd. 7 = 8.3. 2.2, IH). 

30 7.27(d.y=2.3, 1H).7.11 (47 = 8.3. 1H),4.21 (s. IH). 335 (m. 2H). 2.95 (m. IH), 1.96 
(m. IH), 1 .72 (m, IH), 1 .3 (d, J = 7.0, 3H). 
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K23.4-Teti^vdro-4-methvl-6-trinuoroiiiethvl-8-Dvridon of5.6-plquinolinerC^^ 
425). A solution of 7-nitn>-l,23.4-tetrahydro-4-methylquinoline (36 mg, 0.172 mmol) in 
ethyl acetate (3 mL) was hydrogenated under an atmosphere of hydrogen with 10% Pd/C (4 
5 mg) at rt for 2 h. Filtration over Celite™ afforded 26 mg (85%) of 7-amino- 1 ^,3,4- 
tetrahydro-4-inethylquinoline (structure 61A of Scheme XLVni, where r1 -3=H, 
R^smethyl) that was used without further purification for the next step. The title compound 
wasprepared by General Mediod i 3 (EXAMPLE 147) from 7-amino- U,3,4-tetrahydn>^ 
methylquinoline (26 mg, 0.145 mmol), ZnCl2 (30 mg, 0.218 mmol) and ethyl 4,4,4- 
10 trifluoroacetoacetate (21 mL. 0. 145 mol) to afford 0.8 mg (2%) of 1 ,23,4-tetrahydro-4- 
methyl-6-trifluoromethyl-8-pyridonol5,6-^]quinoline (Compound 425). Data for 
Compound 425: NMR (400 MHz, DMSO-de) 1 1.65 (bs, IH). 7.2Q (s. IH), 6.96 (s, 
IH). 6.37 (s, 2H), 3.25 (m, 2H), 2.90 (m. IH). 1.84 (m. IH), 1.59 (m, JH), 1.20 (d, J = 6.9. 
3H). 

15 

EXAMPLE 326 

l;2-Dihvdro-2.2.4-trimethvl-6.methoxvmethvl-8-nv ridonQrS.6.p1qqinoline rCompound 42<> , 

strucnire 57 of Scheme XVri. where RlsR2aH. R3gmethoxvmethvl. X=NH^ 

To a flame-dried 25-mL ib flask at rt was added ethanol (10 mL) and 7-amino- 1 ,2-dihydro- 

20 2,2,4-trimethylquinoline (EXAMPLE 147)(600 mg, 3.5 mmol), and the mixture stiired at rt 
until the amine had completely dissolved. Methyl-4-methoxyacetoacetatc (680 pL, 5.3 
mmol. 1 .5 equiv) was then added, followed by ZnCl2 (960 mg, 7.0 mmol. 2.0 equiv). The 
reaction was stilted at rt under N2 for 24 h. The solvent was removed under reduced 
pressure, and the solid residue was dissolved in EtOAc (10 mL). The organic phase was 

25 washed with sat'd. NaHCOs (adjusted to pH 9 with 3.0 M NaOH) (3x5 mL), dried 

(Na2S04), and concentrated under reduced pressure. Purification by flash chromatogr^hy 
(silica gel. CH2CI2 / MeOH, 9: 1 ), afforded 65 mg (7%) of Compound 426 as a dark yellow 
powder. Data for Compound 426: R/0.42 (CH2Cl2:MeOH, 9: 1); NMR (400 MHz, 
DMSO-de) 11.24 (s, 1H,9-H),7.12(s, IH, 5-H), 6.63 (s. 1H.7-H),6.26(s, IH. 10-H), 

30 6.04 (s, IH, 3-H ), 5.35 [s, IH, (CH3)2CNtf ]. 4.56 (s, 2H, CHi), 3.37 (s, 3H, OCH3), 1.93 
(s, 3H, 4-C//3). 1 .21 ts. 6H, C(a/3)2l. 



wo 96/19458 PCTAJS95/16096 



289 



EXAMPLE 327 

12,2,-Trimethvl-1.2J.4-tetrahvdro-6-trifluromethvl'8'pvranonor5.6-glQuinolin 
(Compound 427: structure 41A of Scheme XLH. where R''2=r6=r8=h. R3-4=methvL 
5 RS=trifluoroniethvn. 

This compound was prepared in the manner similar to that described for Compound 416 
(EXAMPLE 316) from Compound 412 (EXAMPLE 312) (5 mg) to give Compound 427 
(4.2 mg, 93% yield) as a bright yellow solid. Data for Compound 427: NMR (400 
MHz, CDCI3) 7.19 (s, 1 H), 6.49 (s, 1 H), 6.36 (s. 1 H), 2.91 (s, 3 H), 2.78 (t,y = 6.5, 2 H), 
10 1.84(t,i=:6.5,2H)J.31(s,6H). 

EXAMPLE 328 

(/y^-1.2J.4-Tctrahvdro^Dropvl-6>trifluoromethvl-8-pvranonor5.6-g1quino^ 
(Compound 428. stmcture 33A of Scheme XL> where R^^3. r6=h, R^=ff-propvl. 
R^strifluoromethvh . 

l-/grf-But oxvcarbonvl-4-hvdroxv-7-methoxv-4-propvlquinoline . This compound was 
prepared in a manner similar to that described for l-r£r/-butoxycarbonyl-4-ethyl-4-hydi^xy- 
7-methoxyquinoUne (EXAMPLE 314) from 1 -/err-buioxycaiix>nyl- 1,2,3 ,4-tetrahydro-7- 
methoxy-4*quinolinone (](X) mg) to give the desired quinoline (51.2 mg, 40% yield) as an 
off-white solid. Data for l-/er/-butoxycarbonyl-4-hydroxy-7-methoxy-4-propyl-quinoline: 

NMR (400 MHz, CDCI3) 7.37 (d, J = 8.7, 1 H), 730 (d, / = 2.5, 1 H), 6.66 (dd, J = 8.9, 
2.8, 1 H), 4.08 (m, 1 H), 3.86 (s, 3 H), 3.42 (m, 1 H). 2.04 (m, 1 H), 1.89 (m, 1 H), 1.81 (m, 
2 H), 1 .53 (s, 9 H). 1 .26 (m, 2 H). 0.90 (t. 7 = 7.3. 3 H). 

25 l-rgrf-Butoxvcarfaonyl-7-methoxv-4-propvlquinoline . This compound was prepared in a 
manner similar to that described for l-rm-butoxycarbonyl-4-ethyl-l,2,3,4-tetrahydro-7- 
methoxyquinoline (EXAMPLE 314) from l-fert-butoxycarbonyl-l,2.3,4-tclrahydro-4- 
hydroxy-7-methoxy-4-propylquinoline (50 mg) to give the desired quinoline (44.3 mg, 94% 
yield) as a colorless oil. Data for l-f£rr-butoxycarbonyl-7-methoxy-4-propylquinoIine: 

30 NMR (400 MHz, CDCI3) 7.27 (d. J = 2.5, 1 H), 7.01 (d, J = 8.6, 1 H), 6.59 (dd, J = 8.5, 
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2.5, 1 H), 3.78 (s. 3 H), 3.73 (m, 1 H). 3.58 (m, 1 H), 2.70 (m, 1 H), 1.94 (m. I H), 1.71 (ih, 
1 H), 1 .63 (in, 1 H), 1 .53 (s. 9H), 1 .40 (m, 3 H), 0.93 (t, J = 7.2, 3 H) 

1.2.3.4-Tetrahvdro-7-nfethoxv-4.proovlQuinolin e fstnicture 32A of Scheme XL. where R>- 
5 3sH. R^an-proovl) . This compound was prepared in a manner similar to that described for 
4-ethyl-l,2,3,4-tetrahydro-7-raethoxyquinoline (EXAMPLE 314) from l-terr- 
butoxycarbonyl-l,2,3,4-tetrahydro-7-methoxy-4-propylquinoline (44 mg) to give the desired 
quinoline (28 mg. 98%) as a colorless oil. Data for 1 ,2.3.4-tetrahydro-7-methoxy-4- 
propylquinoline: NMR (400 MHz. CDCI3) 6.90 (d. J = 8.2. 1 H). 6.20 (dd. J = 8.4, 2.6. 
10 1 H). 6.03 (d. J- 2.5. 1 H). 3.83 (br s. 1 H). 3.72 (s. 3 H). 3.28 (m. 2 H). 2.68 (m, 1 H), 1.89 
. (m, 1 H), 1 .75 (m, 1 H), 1 .60 (m. 1 H), 1 .46 (m, 3 H), 0.94 (t. 7 = 7. 1 , 3 H> 

1.2.3.4-Tetrahvdro-7-hvdroxv-4-prDpvlquinoline . This compound was prepared in a manner 
similar to that described for 4-ethyl-l,23.4-tetrahydro-7-hydroxyquinoIine (EXAMPLE 

15 314) from l,23,4-tetrahydro-7-metfioxy-4-propylquinoline (28 mg) to give the desired 
quinoline as a colorless oil, which was used without further purification in the following 
reaction. Dau for l,2,3.4-tetrahydro-7-hydroxy-4-propylquinoline: NMR (400 MHz. 
CDCI3) 6.84 (d. J = 8.2, 1 H). 6. 1 0 (dd. J = 8.2. 2.3. 1 H). 5.97 (d, J = 2.2, 1 H), 3.78 (br s, 
1 H), 3.29 (m 1 H), 3.21 (m, 1 H), 2.66 (m, 1 H), 1.87 (m, 1 H). 1.75 (m. 1 H). 1.60 (m. 1 

20 H), 1 .45 (m, 3 H), 0.933 (t, J = 7.2, 3 H). 

4-Propvl-L2.3.4-tetrahvdn>-6-trifluromethvl-8-pvranonor5.6-g1quinoline (Compound 428) . 
This compound was prepared in a manner similar to rtiat described for Compound 414 
(EXAMPLE 314) from l,2,3,4-tetrahydro-7-hydroxy-4-propylquinoline (23 mg) to give the 
25 Compound 428 (28.4 mg, 61 %) as a yellow solid. Data for Compound 428: NMR (400 
MHz, CDCI3) 7.23 (s, 1 H), 6.37 (s. 1 H), 6.36 (s. 1 H). 4.70 (br s, 1 H). 3.40 (m, 2 H). 2.81 
(m, 1 H). 1.88 (m, 2 H), 1.47 (m, 3 H), 0.963 (t, J = 7.2. 3 H) 
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EXAMPLE 329 

1.2.3.4-Tetrahv dro-2.2.4-trimethvl-6-trifluoroniethvl-9-thiopvran-8-onor5.6-g1quinolinp 
(Compound 429. strocture 6 SA of Scheme XLIX. where R 1-2-r7-h R3-5smethvl 
R6=trifluoromethvl. X=S) . 
5 To a solution of Compound 266 (EXAMPLE 1 66) (50 mg. 0. 1 5 mmol) in dichloromethane 
(7 niL ) was added triethylsilane (0.23 mL , 1.5 mmol) and TFA (0.25 mL ) at rt. After 15 
h, die reaction was complete according to TLC. The reaction mixture was quenched with a 
saturated NaHCOa solution (10 mL). This solution was extracted with EtOAc (20 mL ). 
The organic layer was washed with water and brine (3 x 5 mL each), dried (Na2S04), and 

10 concentrated in vacuo to afford the crude product as an orange solid. The crude product was 
purified by prep TLC (20 x 20cm, 100()nm. 1 : 1 CH2Cl2:Hex.) to afford 49 mg (99%) of 
Compound 429 as a yellow solid. Data for Compound 429: R/= 0.44 (silica gel, 25% 
EtOAc:Hex); NMR(400 MHz, CDQs) 7.70 (s, 1 H). 6.62(s, 1 H).6.46(s, 1 H).4.41 
(bis. 1 H). 2.95 (ddq. y s 12.9. 6.1. 1 H). 1.81 (dd. J« 12.9. 1.1. 1 H). 1.48 (d, 7 = 6.1. 1 H), 

15 1.41 (d. 7s 6.1. 3 H). 1.31 (s, 3 H). 1.24 (s. 3 H); IR (film. NaCI) 1 134, 1 177. 1200. 1235. 
1269, 1368. 1365, 1420, 1451. 1476, 1520. 1634. 3351. 

EXAMPLE 330 

1.2-Dihvdro-1.2.2.4-tetrameth vl-6-trifluoromethvl-9-thinDvran-8-onor5.6-glQuinoline 
20 (Compound 430. structure 6 0 of Scheme XVI. where r1-2=r5-h. R3=trifluoromethvl 
Z=S) . 

To a stirred solution of Compound 266 (EXAMPLE 166) (100 mg. 0.30 mmol) and 
paraformaldehyde (93 mg, 3.0 mmol) in acetic acid (3 mL) at it was added portionwise 
sodium cyanoborohydride (100 mg. 1 .50 nunol). The resulting mixture was stirred at rt for 

25 16 h. then careftilly poured into 20% aqueous NaOH (10 mL) and ice (10 g) and the pH 
adjusted to -7. The mixture was extracted with dichloromethane (25 mL), dried {Na2S04) 
and concenU:ated in vacuo to a fluorescent yellow solid that was subjected to flash column 
chromatography (silica gel, hexanes/ethyl acetate, 9:1) to give 90 mg (88%) of Compound 
430 as a fluorescent yellow solid. Data for Compound 430: NMR (400 MHz, C3X:i3) 

30 7.48 (s, 1 H). 6.62 (s. 1 H). 6.45 (s. 1 H), 5.40 (s. 1 H), 2.89 (s. 3 H). 2.10 (s, 3 H). 1 .39 (s, 6 
H). 
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1.2.3.4.Tetrahvdro.l.2.2-trim ethvl^trifluoroTnethvl-8-Pvridonof5.6-glQuinoline 
(Camncmnd 431. structure 41A of Sche me XLII. where Rl-2gR6-R8sH. R3-4sinethvl. 
5 R5=trinuoromethvl. X=NH) . 

To a stirred solution of Compound 417 (EXAMPLE 3 1 7) (2 1 mg, 0.07 mmol) and 
paraformaldehyde (22 mg. 0.70 mmol) in acetic acid (1 mL) at rt was added portionwise 
sodium cyanoborohydride (22 mg, 0.35 mmol). The resulting mixture was stirred at rt for 
1 6 h then carefully poured into 20% aqueous NaOH (2 mL) and ice ( 1 0 g) and the pH 

10 adjusted to -7. The mixture was extracted with dichloromethane (2 x lOmL), dried 
(Na2S04) and concentrated in vacuo to a fluorescent yellow solid that was subjeaed to 
flash column chromatography (silica gel. hexanes/ethyi acetate, 7:3) to give 16 mg (73%) of 
Compound 431 as a fluorescent yellow solid. Data for Compound 431: NMR (400 
MHz, CDa3) 10.83 (bs, 1 H), 7.31 (s. 1 H), 6.66 (s. 1 H). 6.29 (s, 1 H), 2.93 (s, 3 H), 2.80 

15 (t, y = 6. 1 . 2 H). 1 .83 (t, J = 6.5, 2 H), 1 .30 (s, 6 H). 

EXAMPLE 332 

1 .2.3.4-Tetrah vdro- 1 -methvl-4-propvl-6-trifluoromethvl-8-pvranonof 5.6-g1quinoline 
(Compound 432. stnicture 34A of Scheme XL. where Rl-3=R6siR8=H. R^=n-Dropvl. 

20 R^strifluoromethvl) . 

This compound was prepared in a manner similar to that described for Compound 415 
(EXAMPLE 315) from Compound 428 (EXAMPLE 328) (8.0 mg) to afford 7.9 mg (99%) 
of Compound 432 as a bright yellow solid. Data for Compound 432: NMR (400 MHz, 
CDCI3) 7.18 (s, 1 H), 6.43 (s, 1 H), 6.35 (s, 1 H), 3.46 (m, 1 H), 3.33 (ra. 1 H), 3.00 (s, 3 

25 H), 1 .92 (m, 1 H), 1 .87 (m, 1 H), 1 .49 (m, 4 H). 0.95 (d, J = 7.3, 3 H). 

EXAMPLE 333 

1.2.3.4-Tetrahvdro.]0-hvdroxvmethvl.2.2.4-trimethvl-6-trifluoromethvl-8-PYridonor5.6- 
plQuinoiine rComnound 433. stnicture 67A of Scheme L. where R^-2=r7=H. R^' 
30 Samethvl. R6strifluoromethvl. X^NH). 
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To an oven-dried 50-mL round-bottom flask containing Compound 409 (EXAMPLE 309) 
(125 mg, 0.39 mmol) in 1,4-dioxane (7 mL) was added selenium dioxide (107 mg, 0.96 
mmol, 2.50 equiv), and the mixture was heated lo reflux for 1 8 h. Upon cooling to rt, the 
solvent was removed under reduced pressure and the residue was purified by flash 
5 chromatography (silica gel, hexanes/ethyl acetate, 4: 1 to 0: 1 gradient), affording 1 5.6 mg 
(12%)of Compound 433 as a fluorescent yellow solid. Data for Compound 433: ^HNMR 
(400 MHz, CDCI3) 9,32 (br s, 1 H, CON/0, 7.44 (s. 1 H, 5-H),.6.74 (s, 1 H, 7-H), 5.32 [br 
s, 1 H, (CH3)2CN/f], 4,57 (d, 1 H, 7 = 9.7, OH). 5.02 and 4.93 (ABq, 2 H, ^aB = H.O, 
C//2OH), 2.85 (ddq. 1 H, 7 = 1 2.9. 1 2.4. 5.5, 4-H), 1 .84 and 1 .54 [d of ABq, 2H, JaB = 
10 13.1, = 4.3, (3-Heq),7B = 0(3-Hax)h 1.41 (d,3H,y = 5.5H2,4-CH3). 1.39 and 1.26 
[2s,2x3H,2-(C//3)2l- 

EXAMPLE 334 

1 ,2,3.4-Tetrahvdro> 1 .2,2.4-tetramethvl-6-trifluoromethvl-9-thiopvran-8-onor5.6-g1auinoline 
15 (Compound 434. structure 28A of Scheme XXXVm. where R^■2zrR5-:H. 
R3=:trifluoromethvl, Z=S) 

To a solution of Compound 429 (EXAMPLE 329) (10 mg, 0..03 mmol) in acetic acid (5 mL 
) was added paraformaldehyde (10 mg, 0.3 mmol) and sodium cyanoborohydride (10 mg, 
,0.15 mmol) under nitrogen with stirring at rt. After 15 h, the reaction was complete 

20 according to NMR. The reaction was quenched with saturated NaHC03 (10 mL). This 
solution was extracted with EtOAc (20 mL). The organic layer was washed with water and 
brine (3 x 5 mL each)» dried (Na2S04), and concentrated in vacuo to afford the crude 
product. The product was purified by prep TLC (5 x 20cm, 250^m, 1 : 1 CH2Gl2:hexanes) 
to afford 4.5 mg (44%) of Compound 434 as a yellow solid. Data for compound 434: 

25 NMR(400 MHz, CDCI3) 7.59 (s, 1 H), 6.60 (s, 1 H), 6.53 (s, 1 H), 2.89 (s, 3 H), 2.85 (m, 1 
H), 1.83 (dd, y = 13.2, 4.2, 1 H), 1.53 (d, 7= 13.2, 1 H), 1.36 (d, J = 6.6, 3 H), 1.33 (s, 3 H), 
1.23 (s, 3H); IR (film, NaCl) 1022, 1066, 1094, 1113, 1134, 1271, 1368, 1464. 1512, 1593, 
2926. 
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EXAMPLE 335 

K2J4-Tctrahvdro-2,2.9-trimcthvl-6'trifluoroTncthvl-8-pvridonor5.6-jg1quin^^ 
(Compound 435. structure 84A of Scheme LVI. where R'-R^-6=H, R^'S-methvl. 
R^=trifluoromethvn. 

5 In a 25-inL r.b., a solution of Compound 417 (1 65 mg, 0.557 mmol) in THF (4 mL) was 
cooled to O"" C and treated with 60% NaH in mineral oil (23 mg, 0.58 mmol, 1 .0 equivuiv). 
The reaction mixture was stirred 10 min. To this slurry, iodomethane (35 mL, 0.56 mmol, . 
1 .0 equiv) was added via syringe. The reaction mixture was stirred 12 h. diluted with H2O 
(20 mL), and extracted with ethyl acetate (3 x 20 mL). The extracts were washed with brine 

10 ( 1 x 20 mL), combined, dried (MgS04), filtered, and concentrated. Purification by silica gel 
chromatography (CH2Cl2^MeOH, 50:1) afforded 134 mg (78%) of Compound 435 as a pale 
yellow powder. Data for Compound 435: NMR (400 MHz, acetone^6): 7.35 (s, 1 H), 
6.56 (s, 1 H), 6.5 1 (s, 1 H), 6.09 (br s, 1 H). 3.53 (s, 3 H), 2.87 (t, J = 6.7, 2 H), 1 .76 (t, 7 = 
6.7,2H), 1.29(s,6H). 

15 

EXAMPLE 336 

f/?/5)-1.2.3.4>Tetrahvdro-3'methvl*6'trifluoromethvl>8'pvridonof5.6"je1quinoline 
fComtx)und 436. structure 62A of Scheme XLVm. where R^-2=:r4=r6=h. R3=methvl. 
R^=Uifluoromethvn . 

20 l>rgr/>Butvloxvcarbonvl-1.2.3.4-tetrahvdro-3-methvl-4-Q uinolinQne (structure 69A of 

Scheme LL where R^'^H. R^smethvl) . To a solution of l-rm-butyloxycarbonyl- 1^,3,4- 
tetrahydro-4-quinolinone (structure 68A of Scheme LI, where r1-2sH) (EXAMPLE 325) 
(500 mg, 0.002 mol) in THF (5 mL) at -78^ C was added 2.0 M LDA in THF (LOl mL, 
0.002 mol). The reaction mixture was stirred at -78** C for 1 5 min and iodomethane (126 

25 mL, 0.002 mol) was added all at once. The temperature was raised to 0° C and the resulting 
mixture stirred for 4 h. The reaction was then quenched with sat'd NH4CI (5mL), exu^cted 
with ethyl acetate (2 x 10 mL), dried (Na2S04) and concentrated in vacuo to a solid residue 
that was subjected to flash column chromatography (silica gel, hexanes/ethyl acetate, 95:5) 
to give 1 17 mg (23%) of l-terf-butyloxycarbonyM,2,3,4-tetrahydro-3-methyl-4-quinolinone 

30 (structure 69A of Scheme LI, where R J-2=H, R3=methyl), 128 mg (23%) of X-tert- 

butyloxycarb6nyH,2,3,4-tetrahydro-3,3-dimethyl-4-quinolinone (structure 70A of Scheme 
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LII, where R^"2=H, R3"^=:inethyl) and 200 mg (40%) of recovered staning material. Data 
for l-/er/-butyloxycarbonyl-1^3.4-ietrahydro-3-methyl-4^uinolinone: NMR (400 
MHz, CDCla) 7,99 (dd, J =7.9, 1 .7, 1 H), 7.77 (d, J = 8.4, 1 H), 7.48 (ddd, J =7.3, 7.3, 1 .7, 
1 H), 7.13 (dd, J = 7.4, 1.0, 1 H), 4.32 (dd, J = 13.4, 4.4, 1 H), 3,69 (dd, J = 13.3, 9.8, 1 H), 
5 2.76 (ddq, J = 9.8, 7.0, 4.4, 1 H), 1 .56 (s, 9 H), 1,24 (d, J = 7.0, 3 H). 

1 -rgrf-ButvloxvcaTfaon vl- 1 ■2.3.4'tetrah vdro-3-methvlquinoline . To a solution of N/erf- 
butyloxycarbonyM,2,3,4-ietrahydro-3-niethyl-4-quinolinone (117 mg, 0.45 mmol) in 
methanol (2 mL) at 0^ C was added portionwise sodium borohydride (17 mg, 0.45 mmol) 
and the reaction mixture was stirred at 0"^ C for 3 h. The reaction was quenched with of 

10 sai'd NH4CI (2 mL), extracted with ethyl acetate (2x5 mL), dried (Na2S04) and 

concentrated in vacuo to give 116 mg (98%) of the alcohol that was used directly without 
purification for the next step. A solution of the alcohol intermediate (1 1 6 mg, 0.44 mmol) 
in ethyl acetate (3 mL) was hydrogenated under an atmosphere of hydrogen with 10% Pd/C 
(20 mg) and a trace of cone. H2SO4 at rt for 16 h. Filtration over Celite™ afforded 104 mg 

15 (95%)of l-/gr/-butyloxycarbonyM^,3,4-tetrahydro-3-methylqiiinoline. Data fori -/m- 
butyloxycaibonyl- 1 ^,3,4-teirahydro-3-methylquinoline: NMR (400 MHz, C3DCI3) 7.65 
(d,J = 8.3, 1 H),7.n (dd, J = 7.7, 7.7,1 H). 7,04 (d, 7 = 7.2, 1 H). 6.96 (dd, /= 7.4, 7.4, 1 
H), 3.97 (ddd, J = 1 2.7, 4.2, 1 .0, 1 H), 3.09 (dd, J = 1 1 .8, 9.8, 1 H), 2.86 (dd, J = 1 6.2, 5.3, 1 
H), 2.40 (dd, y = 1 6. 1 . 9.6, 1 H), 2.03 (m, 1 H), 1 .52 (s, 9 H), 1 .05 (d, J = 6.7, 3 H). 

20 

l,23.4-tetr ahvdro-3>methvlQuinoline (structure 60A of Scheme LL where R^'^r4=H. 
R3=methvn. This compound was prepared by General Method 12 (EXAMPLE 147) from 
l-/e/t-butyloxycarbonyM^,3,4-tetrahydro-3-methylquinoline (104 mg, 0.42 mmol) to 
afford 51 mg (83%) of l,2,3,4-tetrahydro-3-methylquinoline as an oil which was used 
25 directly without purification for the next step. 

7-Nitro- 1 ,2.3.4-tetrahvdro-3-methvlquinoline . l,23,4-Teuahydro-3-methylquinoline (51 
mg, 0.35 mmol) was dissolved in sulfuric acid (0.5 mL) and the temperature lowered to 0^ 
C. To this solution 90% fuming nitric acid (15 mL, 0J5 mmol) was added slowly and the 
30 mixture stirred at O"" C for 1 h, then wanned to rt. The reaction mixture was then poured 
onto 1 g of ice and extracted with dichloromethane (2x5 mL). The organic phase was 
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washed with saturated aqueous NaHCOa (3 mL) and concentrated in vacuo to a reddish 
residue that was subjected to chromatography (silica gel, hexanes/ethyl acetate, 85:15) 
which afforded 8.2 mg (12%) of 7-nitro-l,2,3,4-tetrahydro-3-methylquinoline. Data for 7- 
nitro-1 ,2,3,4-tetrahydro-3-inethylquinoline: NMR (400 MHz, CDCI3) 7.39 (dd, J = 
8.25. 2.2, 1 H), 7.27 (d, J = 2.3. 1 H), 7.01 (d. J = 8.3, 1 M). 4. 19 (s. 1 H), 3.33 (m. 1 H), 
2.94(dd.y= 10.1, 10.1. 1 H),2.86(ddd.y= 13.8.4.7, 1.7. 1 H), 2.46(dd.y= 16.6. 10.0. 1 
H), 2.05 (m. 1 H), 1 .06 (d. J = 6.7. 3 H). 

1.2.3.4-Tetrahvdro- 3-methvl-6-trifiuoroniethvl-8-pvridonor5.6-plQuinoline (Compound 
436}. A solution of 7-nitro-I2,3,4-tetrahydro-3-methylquinoline (8.2 mg. 0.042 mmol) in 
ethyl acetate ( 1 mL) was hydrogenated under an atmosphere of hydrogen with 1 0% Pd/C (4 
mg) at ft for 2 h. Filtration over CelitcTM afforded 6.2 mg (89%) of 7-amino- 1 ,23.4- 
tetrahydro-3-methylquinoline (structure 61 A of Scheme XLVni. where Rl-2aR4sH. 
R3=methyl) that was used without further purification for the next step. Compound 436 
was prepared by General Method 13 (EXAMPLE 147) from 7-amino- l,2;3.4-tetiahydro-3- 
methylquirioline (6.2 mg, 0.038 mmol). ZnCl2 (8.0 mg. 0.057 mmol) and ethyl 4,4.4- 
trifluoroacetoacetate (5.5 mL, 0.038 mol) to afford 5.8 mg (54%) of Compound 436 as a 
yellow solid. Data for Compound 436: NMR (400 MHz, DMSO-d6) 11.80(bs. 1 H), 
7. 1 1 (s. 1 H), 6.95 (s, I H), 6.37 (s. 2 H). 3.26 (m, 1 H), 2.83 (m, 2 H). 2.5 1 (dd, J = 15.7. 
10.3. 1 H). 1.88 (s, 1 H). 0.97 (d,y = 6.6, 3 H). 

EXAMPLE 337 

12.3.4-Tetrahvdre>-3.3-dimethvl-6-trifluoromet hvl-8-pvridonor5.6-g1ouinoline fComponnd 
437. structure 73A of Scheme LP. where R1-2=r5=r7sH. R3-4=methvl 
R^trifluoromethvlV 

l-terr-Butvloxvcarhon vl-1.2.3.4-tetrahvdro-3.3-dimethvl-4-quinolinone f structure 70A nf 
Scheme LII. where R^-2sH. R^-^smethyl). This compound was obtained along with 1- 
rerr-butyloxycarbonyl- 1 ,23,4-tetrahydro-3-mcthyl-4-quinoIinone as described above 
(EXAMPLE 336). Data for l-/crr-butyloxycarbonyl-1.23,4-tetrahydio-33-dimethyl-4- 
quinolinone: Ifl NMR (400 MHz, CDCI3) 8.01 (dd, J - 7.9, 1.6, 1 H); 7.78 (d. 7 = 8.4. 1 
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H),7.49(ddd,J = 7.6,7.6, 1.7, 1 H),7.14(ddd,y=7.8,7.8, L6, 1 H), 3.86 (s, 2 H), 1.56(s. 
9H), 1.20(s,6H). 

1 -ferr-Butvloxvcarbonvl- 1 .2,3.4-tetrahvdr6-3,3»diTnethvlquinoline . To a solution of 
5 butyloxycarbonyl- 1 ,2,3,4-teirahydro-3,3-dimethyl-4-quinolinone ( 1 28 mg, 0.47 mmol) in 
methanol (2 mL) at 0*^ C was added portion wise sodium borohydride (18 mg, 0.47 mmol) 
and the reaction mixture was stirred at 0** C for 3 h. The reaction mixture was then 
quenched with sat'd NH4CI (2 mL), extracted with ethyl acetate (2x5 mL), dried 
(Na2S04) and concentrated. A solution of this crude material in ethyl acetate (3 mL) was 

10 hydrogenated under an atmosphere of hydrogen with 10% Pd/C (20 mg) and a trace of cone. 
H2SO4 at rt for 16 h. Filtration over Cclite™ afforded 100 mg (84%) of Utert- 
butyloxycarbonyl- 1 »2,3,4-tetrahydro-33-dimethylquinoline. Data for 1 -tert- 
butyloxycarbonyl- 1 ,23,4-tetrahydro-3,3-dimethyIquinolihe: NMR (400 MHz, CDCI3) 
7.68 (d, J = 8.3, 1 H), 7.12 (ddd, J = 8.8, 8.8, 1.5, 1 H), 7.02 (d, J = 7.0, 1 H), 6.97 (ddd, 7 = 

15 7.4, 7.4, 1.0, 1 H), 3.46 (s, 2 H), 2.58 (s, 2 H), 1.51 (s, 9 H), 1.01 (s, 6 H). 

K2.3,4-tetrahvdro-3.3>dimethvlquinoline (structure 71A of Scheme LIL where R^" 
^R^=H. R3-4=niethvl) . This compound was prepared by Genera! Method 1 2 (EXAMPLE 
147) from l-/£rrr-butyloxycarbonyl-l,2,3,4-tetrahydro-3,3-dimethylquinoline (100 mg, 0.38 
20 mmol) to afford 51 mg (83%) of l,2,3,4-tetrahydro-3,3-dimethylquinoline as an oil which 
was used directly without purification for the next step. 

7>Nitro-L23.4-tetrahvdro-3 .3-dimethvlauinoline . l,2,3,4-Tetrahydro-3,3- 
dimethylquinoline (51 mg, 0.32 mmol) was dissolved in sulfuric acid (0.5 mL) and the 

25 temperature lowered to 0*" C. To this solution 90% fuming nitric acid (14 mL, 0.32 mmol) 
was added slowly and the mixture stirred at 0® C for 1 h, then warmed to rt. The reaction 
mixture was then poured onto 1 g of ice and extracted with dichloromethane (2x5 mL). 
The organic phase was washed with saturated aqueous NaHC03 (3 mL) and concentrated in 
vacuo to a reddish residue that was subjected to chromatography (silica gel, hexanes/ethyl 

30 acetate, 85:15) which afforded 39 mg (58%) of 7-nitro-l,2,3,4-tet^ahydro-3,3• 
dimethylquinoline. Data for 7-nitro-l,2,3,4-tetrahydro-3,3-dimethylquinoline: NMR 
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(400 MHz. CDCI3) 7.40 (dd,y= 8.3.2.1, 1 H).7.29(d.y= 1.8, 1 H).7.01 (d,y = 8.3H. 1 
H), 4.25 (s. 1 H), 2.98 (s, 2 H), 2.54 (s, 2 H), 1 .01 (s. 6 H). 

l,2,?,4-TetrahYdrc>-33-diniethvl-6-trinuoroiTW5thvl-8-pvridnnn f 5.6-Plquinniin>.^^^ 
5 437}. A solution of 7-nitro-l,2,3,4-tctrahydro-3,3-dimethylquinolinc (39 mg. 0.187 mmol) 
in ethyl acetate (2 mL) was hydrogenated under an atmosphere of hydrogen with 10% Pd/C 
(4 mg) at rt for 2 h. Filtration over Celite™ afforded 30 mg (9 1 %) of 7-amino- 1 ,2.3,4- 
tetrahydro-3,3-dimethylquinoline (structure 72A of Scheme LII, where RJ-2=r5-h. r3- 
^=methyl) that was used without further purification in the next step. Compound 437 was 

10 prepared by General Metiiod 13 (EXAMPLE 147) from 7-amino- l,2,3,4-tetrahydro-3,3- 
dimethylquinoline (30 mg. 0. 1 7 mmo]), ZnCl2 (34 mg. 025 mmol) and etiiyl 4.4,4- 
trifluoroacetoacetate (25 mL. 0. 1 7 mol) to afford 1 3 mg (26%) of Compound 437 as a 
yellow solid. DaCa for Compound 437: NMR (400 MHz, DMS0-d6) 1 1 .7 1(bs, 1 H), 
7.11 (s, 1 H).7.01 (s, 1 H), 6.40(8, 1 H), 6.37 (s. 1 H), 2.89 (s,2H), 2.51 (s. 2 H). 0.93 (s, 6 

15 H). 

EXAMPLE 338 

(/?/^l,2.3,4-Tetrahvriro-2.2.3-trimethvl-6-trifluoro methvl-8-nvridonors.6-Plquinnlf nP 
(Compound 438. structure 7 9A of Schemi. LIL where R 1=r5=r7-h R2-4=niethvi: 
20 R6=trifluommefhYl) 

Nrgrr-Butoxvcarhonvl-1 2.3.4-tetrahvrir o-2.2-dimethvl.A.Quinolinoiie ^structure 76A nf 
Scheme LII. where r1=H R2-3=n,^thY») A solution of aniline ( 1 9 mL , 6.20 mol). 3- 
acetoxy-3-methyl-l.butyne (26 g. 0.20 mol). CuCl (1.0 g. 10 mmol) and EtaN (28 mL. 0.20 
mol) in THE (120 mL ) was heated at reflux for 5 h and was filtered through a pad of 

25 Celite™. Removal of solvent and chromatography of the erode mixture (silica gel, 

EtOAcfliexane, 3/7) horded 21 g (67%) of 3-methyl-3-phenylamino-l-butyne. Treatment 
of the aminobutyne witii CuCl (0.70 mg, 7.0 mmol) in THE (200 mL ) at 70° C for 16 h 
followed by chromatography (silica gel. EtOAc/hexane, 3/7) afforded 13 g (60%) of 1,2- 
dihydro-2,2-dimethylquinoline (stracture 75A of Scheme UI, where R'sH, R2-3ainethyl). 

30 Treatment of the quinoline with di-tert-butyl dicarbonate (22 g, 0.10 mol) and DMAP (12 g, 
0.10 mol) in THE (100 mL ) for 16 h followed by chromatography (silica gel. 
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EtOAc/bexane, 2/8) afforded 15 g (71%) of l-r£rf-butoxycarbonyM,2-dihydro-2;2- 
dimethy Iquinoline. 1 -/^ r/-Buioxycarbonyl- 1 ,2-dihydro-2,2-dimethylquinoline (3.0 g, 1 1 
minol) in THF (30 mL ) was treated with 1 .0 M BH3-THF in THF (29 mL, 29 mmoJ) at rt 
for 3 h and was quenched with 3 M KOH (20 mL). To the above solution 30% H2O2 (5 
5 mL) was added and the mixture was stirred for 60 min, then S mL of water was introduced. 
The mixture was extracted, washed with brine and concentrated. Chromatography of the 
crude mixture on a silica gel column using a 10*30% mixture of EtOAc/Hexane as eluents 
afforded a 2:1 mixture of two isomers (0.87 g, 3.1 mmol). which was oxidized with PCC 
(2.5 g, 1 1 mmol) in 60 miL of methylene chloride at rt for 60 min. Removal of solvent and 

10 chromatography of the black oil on a silica gel column using a 20% mixture of EtOAc and 
hexane as solvent afforded 0.58 g (68%) of l-rm-butoxycarbonyM,23,4-tetrahydro-2,2- 
dimethyl-4-quinolinone as a while solid. Data for l-rerr-butoxycarbonyl- 1,2,3 ,4-tetrahydro- 
2,2-dimethyl^quinolinone: NMR (400 MHz, CDCI3) 7.93 (d, J = 7.8. 1 H). 7.42 (t. J 
= 7.8, 1 H),7.31 (d, 7=7.8, 1 H), 7.02 (t, 7 = 7.8, 1 H), 2.73 (s, 2 H), 1.56(s,9H), 1.49 (s, 

15 6H). 

L2.3.4-tetrahvdro-2,2,3-trimethvlquinoline (stmcture 77A of Scheme LIL where 
Rl=rR5=;H. R2'4--methvn . To a solution of l-fcrr-butoxycarbonyM,2,3,4-tetrahydro-2,2- 
dimethyl-4-quinolinone (0.10 g, 0.36 mmol) and iodomethane (0.50 mL , 8.0 mmol) in 

20 DMF (4 mL ) was added NaH (60 % in mineral oil, 20 mg, 0.50 mmol) and the resulting 
mixture was stirred at rt for 2 h. The reaction was quenched with water (5 mL) and was 
extracted with EtOAc (2x15 mL). Removal of solvent and chromatography of the crude 
residue on a silica gel column using a 10% mixture of EtOAc and hexane as solvents 
afforded 90 mg (86%) of l-/ert-butoxycarbonyl-l A3,4-tetrahydro-2,2,3-trimethyl-4- 

25 quinolinone as a colorless oil. The oil (90 mg, 0.32 mmol) was treated with NaBH4 (50 mg, 
1.3 mmol) in methanol (5 mL ) for 1 h and the reaction mixture was concentrated. Filtration 
from the inorganic material through a silica gel pad provided a colorless oil, which was then 
subjected to hydrogenation over 10 % Pd/C (10 mg) in EtOAc (5 mL ) under a hydrogen 
balloon for 15 h. Filtration from the catalyst through a Celite™ pad followed by removal of 

30 solvent gave 70 mg (82%) of l-/err-butoxycarbonyM,2,3,4-tetrahydro-2,2,3- 

trimethylquinoline as a coloriess oil. The crude oil (70 mg, 0.26 mmol) was treated with 
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TFA (0:50 mL , 6.5 mmol) in CH2CI2 for 30 min/and was quenched with 5% NaOH (6 
mL). The mixture was extracted with EtOAc (2 x 1 5 mL) and was concentrated. 
Chromatography on silica gel using a 10% mixture of EtOAc and hexane afforded 1,2,3,4- 
tetrahydro-2,2,3-trimethylquinoline as a colorless oil (40 mg, 89%). Data for 1 ,2,3,4- 
5 teirahydro-2,2,3-trimethylquinoline: NMR (400 MHz, CDCI3) 7.00-6.91 (m,2H), 
6.60 (t. J = 7.3, 1 H). 6.45 (d, J = 7.3. 1 H). 3.61 (br s, 1 H), 2.74 (dd, J = 1 6.6, 5.3, 1 H). 
2.47(dd.y= 16.6. 10.3, 1 H). 1.82 (m, 1 H), 1.20(s,3H), 1.05 (s. 3 H), 0.97 (d, J =7.2, 3 
H). 

10 fJg/^1.2.3.4-Tetrahvdro-12.3.trimethvl-6-trifluoromethvl-8-ovrid onor5.6-glQuinoline 
rCompound 438. structure ) . The quinoline (20 mg, 0. 1 1 mmol) was converted to 
Compound 438 according to the nitration-hydrogenation-Knorr procedure described above 
for Compound 436 (EXAMPLE 336) in a 1 2% yield as a yellow solid (4 mg). Data for 
Compound 436: NMR (400 MHz, CDCI3) 1 1 .46 (s. 1 H), 7.35 (s, 1 H), 6.66 (s, 1 H), 

15 6.31 (s. 1 H). 4.40 (s. 1 H), 2.83 (dd, J = 16.6, 4.8, 1 H), 2.57 (dd, J = 16.6, 10.3. 1 H), 1 .83 
(m, 1 H). 1 .25 (s, 3 H), 1 . 10 (s. 3 H). 0.99 (d, J = 6.9, 3 H). 

EXAMPLE 339 

(/?/5-2/.4MV1.2.3.4-Tetrahvdro-2.4-dimethvl-6-trifluoromethvl-8-pvrid onor5.6-plQuinoline 
20 (Compound 439. structure 6 2A of Scheme XLVni. where R' =r3=r6:=H. R2=R4^niethYl, 
R5=trifluoromethvn 

l-fgrt-Butoxvcarbonvl-1.2.3.4-tetrahvdro-2-methvl-4-quinolinone . A mixture of aniline (3.0 
g, 32 mmol) and crotonic acid (2.0 g, 23 mmol) in toluene (20 mL ) was heated at reflux for 
1 8 h. Removal of solvent and chromatography (silica gel, EtOAdhexane. 9/1 ) of the crude 

25 material afforded 2.5 g (6 1 %) of 3-phenylaminobutanoic acid. The acid was treated with 
PPA (20 mL ) at 1 10* C for 6 h and the reaction mixture was poured into ice water (50 mL) 
and then was neutralized with Na2C03 to pH 7. Extraction with EtOAc (3 x 60 mL) 
followed by chromatography (silica gel, EtOAc/hexane, 4/6) afforded 1 .0 g (44%) of 
1.23,4-tetrahydro-2-methyl-4-quinolinone (structure 59A of Scheme XLVIII, where 

30 r1 =r3=H, R^smethyl) as a yellow solid. The qu inolinone was treated with di-f«/t-butyl 
dicarbonate (2.2 g, 10 mmol) and DMAP (0.84 g. 6.8 mmol) in THF (15 mL) for 16 h 
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followed by chromatography (silica gel, EtOAc/hexane, 2/8) to afford 1 . 1 g (68%) of 1 -rerr- 
butoxycaibonyH,23,4-tetrahydn)-2-methyl-4-quinolinone as a yellow oil. Data for l-tert- 
butoxycarbonyl-l,2,3,4-tetrahydro-2-methyl-4-quinolinone: NMR (400 MHz, CDCI3) 
7.99. (d. J = 7.5, 1 H). 7.78 (d, J = 7.5, 1 H), 7.50 (t, J = 7.5, 1 H). 7. 1 2 (t, 7 = 7.5, 1 H), 5. 1 0 
5 (m, 1 H), 3.04 (dd, J = 1 7.3, 5.8. 1 H), 2.57 (dd. 7 = 1 7.3, 1 .7, 1 H), 1 .56 (s, 9 H), 1 .22 (d, J 
= 6.9, 3 H). 

f/?/5-2/.4i/V1.2.3 .4-Tetrahvdro-2.4-diinethvl-6-trifluoroTnethvl-8-pvridonofS.6-glouinoline 
(Compound 439> To a solution of a 3.0 M edier solution of MeMgBr (1 .0 mL, 3.0 mmol) 
was added 1 -rert-butoxycaibonyl- 1 2,3,4-tetrahydro-2-methyl-4-quinoIinone (0. 1 3 mg, 0.50 
10 mmol) in THF (6 mL) and the reaction was allowed to stir at rt for 3 h, then was quenched 
with water (10 mL). Extraction widi EtOAc (2 x 30 mL) followed by chromatography 
(silica gel. EtOAc/hexanc. 3/7) afforded 50 mg (36%) of the adduct .which was treated with 
10% Pd/C (10 mg) and one drop of H2SO4 in EtOAc (15 mL) under a hydrogen atmosphere 
for 16 h. Filtration from the catalyst through CeliteTw afforded the crude ]-tert- 
1 5 butoxycarbonyl- 1 ,2.3,4-tetrahydro-2,4-dimethyl-4-quinoline, which was treated with TFA 
(0.4 mL) in methylene chloride (1 mL) for 30 min. The reaction was neutralized with 5 % 
NaOH to pH 1 0 and was extracted with EtOAc (2 x 20 mL). C3iromatography (silica gel. 
EtOAc/hexane. 1/9) afforded 20 mg (69%) of (JV5-2/-4«)-l,2,3,4-tetrahydit>-2,4-dimethyl-4. 
quinoline (structure 60A of Scheme LI. where r1=r3=H, R2=R4=niethyl) as a colorless 

20 oil. The quinoline was converted to the title compound according to the general nitration- 
hydrogenation-Knorr procedure described above for Compound 436 (EXAMPLE 336) in 
14% three step yield as a yellow solid. Data for Compound 439: NMR (400 MHz, . 
CDCI3) 1 1.75 (s, 1 H), 7.47 (s, 1 H), 6.65 (s, 1 H). 6.33 (s. 1 H), 4.41 (s, 1 H), 3.59 (m. 1 
H), 2.92 (m. 1 H). 1 .94 (m, 1 H), 1 .38 (d. 7 = 6.8. 3 H), 1 .24 (m. 1 H). 1 .22 (d. J = 6.4, 3 

25 H). 

EXAMPLE 340 

f/y5-2/.4u>-4-Ethvl-1.2. 3.4-tetrahvdro-2-methvl-6-trifluoromethv]-8-pvranonor5.6- 
glQuinoline ( Compound 440. strucoire 33A of Scheme XL. where Ri-2=R6=H. R3=methvl. 
30 R4=ethvl. R^=trifluoromethvn . 
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(/yy)'L23,4-TetrahvdrO'7-methoxV'2-niethvl>4-quinoline . This compound was prepared in 
a manner similar to that described for I,2,3,4-tetrahydro-7-methoxy-4-quinolone 
(EXAMPLE 310) from anisidine and crotonic acid to afford the quinolinone as a brown oil. 
Data for l»2,3.4-ietrahydro-7-methoxy-2-methyl-4-quinolinone: ^HNMR (400 MHz, 
5 CDCI3) 7.78 (d, J = 8.7, 1 H), 6.33 (dd, J = 6.2, 2.2, 1 H), 6.08 (d, 7 = 2. 1 , 1 H), 4.27 (br s, 
1 H), 3.80 (s. 3 H), 2.59 (dd, 7=16, 3.7, 2 H), 2.42 (dd. 7 = 1 3. 1 2, 2 H), 

(/?/y)-l-fm'Butoxvcarbonvl-L2.3.4-tetrahvdro-7-methoxv-2-methvl-4'quinolone (structure 
31 A of Scheme XL. where R^'^^sH^ R3=methvl) . This compound was prepared in a 

1 0 manner similar to that described for 1 -re/t-butoxycarbony 1- 1 ,2,3,4-tetrahydro-7-methoxy-4- 
quinolone (EXAMPLE 3 1 0) from 1 ,2,3,4-tetrahydro-7-methoxy-2-methy i-4-quinolinone 
(3.26 mg) to give 961 mg (62%) of the desired quinolone as an off-white solid. Data for 1- 
fm-buioxycaibonyl-l,2,3,4-tetrahydro-7-methoxy-2-methyl-4-quinolonc: NMR (400 
MHz,CDCl3) 7.94(d,7 = 8.9. 1 H), 7.35 (d, 7 = 2.4, 1 H), 6.67 (dd, 7 = 8.7, 2.4, 1 H),5.08 

15 (m, I H), 3.86 (s, 3 H), 2.99 (dd,7= 17, 5.8, 1 H), 2.48 (dd,7= 17, 1.7, 1 H), 1.57 (s, 9 H), 
1.24 (d, 7= 6.9, 3 H). 

(RIS)- 1 «rgrf-Butoxvcarbonvl-4«ethvl- 1 .2.3.4«tetrahvdro-7-methox v«2-methvlquinoline 
(structure 32A of Scheme XL. where R^'^H. R3=methvL R^=ethvl) > This compound was 

20 prepared in a manner similar to that described for l-rcr/-butoxycarbonyl-4-ethy 1-1, 2,3,4- 
tetrahydro-7-methoxy-4-quinolone (EXAMPLE 3 1 4) from 1 -rert-butoxycarbony 1- 1 ,2,3,4- 
tetrahydn>7-methoxy-2-methyl-4-quinolone (100 mg) to give the desired quinoline (34 mg, 
30%) as a mixture of diastereomers. Data for l-ferr-butoxycarbonyl-4-ethyM ,2,3,4- 
tctrahydro-7-mcthoxy-2-mcthylquinoline: NMR (400 MHz, CDCI3) 7.05 (d, 7= 8.6, 1 

25 H), 6.97 (d, 7 = 2.5, 1 H). 6.66 (dd, 7 = 8.5, 2.5, 1 H), 4.38 (m, 1 H), 3.78 (s, 3 H), 2.39 (m, 
1 H), 2.28 (m, 1 H), 2.04 (m, 2 H), 1.55 (m, 1 H), 1.49 (s, 9 H),1.14 (d, 7 = 6.2, 3 H), 1.08 
(1.7 = 7.4, 3 H). . 

(/g/5)-4-Ethvl- 1 .2.3.4-tetrahvdro-7-hvdroxv-2-methvlquinoline . This compound was 
30 prepared in a manner similar to that described for 4-ethyl-l,2,3,4-tetrahydro-7- 

hydroxyquinoline (EXAMPLE 314) from l-/e/t-butoxycarbonyl-4-ethyl-l,2,3.4-tetrahydro- 
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7-methoxy-2-inethylquino]ine (34 mg) to give the desired quinoline as a colorless oil, which 
was used without further purification in the following reaction. 

(/?/^-2/.4MM-EthvKL23.4-tetrahvdro-2-methvl>6-trifluoromethvU8-pvranQno 
5 glQuinoline (Compound 440) . This compound was prepared in a manner similar to that 
described for Compound 414 (EXAMPLE 3 14) to give the desired compound as a mix of 
diastereomers. Recrystallization of the diastereomeric mixture afforded a sample of 
Compound 440. Dau for Compound 440: NMR (400 MHz. CDCI3) 7.38 (s. 1 H). 
6.37 (s, 1 H), 6.35 (s, 1 H). 4.43 (br s, 1 H), 3.57 (m, 1 H). 2.79 (m, 1 H), 2.04 (m, 2 H), 
10 1 .61 (m J H), 1 .28 (d, J = 6.4, 3 H), 1 .00 (t, / = 7.3, 3 H). 

EXAMPLE 341 

(/?/y-2/.3uV1.2 3.4-Tetrahvdro-23-dimcthvN6-trifluoromethvl-8-pvridonor5.6>glQuinoli^ 
(Compound 44L s tructure 62A of Scheme XLVIIL where R^=r4=r6sH, R2'3sniethvl. 

15 R^=trifluoromethvn . 

To a solution of 1 -rerr-butoxycarbonyl- 1 ♦2,3,4-tctrahydro-2-methy l-4-quinolinone 
(EXAMPLE 339) (0.1 3 mg, 0.50 mmol) and iodomethane (0.50 mL , 8.0 mmol) in DMF (6 
mL ) was added NaH in a 60% mineral oil (40 mg, I.O mmol). The reaction mixture was 
stirred at rt for 1 6 h and was quenched by water ( 1 0 mL ). Extraction of the mixture with 

20 ElOAc (2 X 30 mL ) followed by chromatography (silica gel, EtOAc/hexane, 1/9) afforded a 
mixture of three alkylated products (125 mg, 91 %). The above mixture was treated with 
NaBH4 (38 mg, 1 .0 mmol) in methanol (15 mL ) for 1 h and the alcohol intermediates were 
purified by chromatography (silica gel, EtOAc/hexane, 3/7) to afford a mixture of three 
alcohols (120 mg, 95%). The mixture of alcohol intermediates (120 mg, 0.43 mmol) was 

25 treated with 10%Pd/C(20mg)andonedropofH2SO4inEtOAc(15mL)underH2for 18 
h. Filtration through a Celite™ pad provided the reduced products, which were directly 
treated with TFA (OJ mL) in methylene chloride (LO m ) for 1 h. The reaction was 
quenched with 5% NaOH, brought to pH 10, and was extracted with EtOAc (2 x 20 mL). 
Chromatography (silica gel, EtOAc/hexane, 2/8) afforded a mixture of three products (30 

30 mg, 43%). containing (R/S-2l,3uy 1 ,2,3.4-tetrahydro-2,3-dimethylquinoline (structure 60A 
of Scheme LI, where R1=R4=H, R2-3=niethyl); (/2/5-2/,3/)-U,3,4-tetrahydro-2,3- 
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dimethylquinoline (structure 60A of Scheme LI, where R'=R^=H, R2-3=inethyl), and 
(/?/5)-1.2,3.4-tetrahydro-2,3,3-trimethyIquinoline (stracture 71 A of Scheme LII. where 
R 1=r5=h, R2-4=methyl). The mixture of the quinolines (30 mg, 0. 1 8 mmol) was 
subjected to the nitration-hydrogenation-Knoir procedure described above for Compound 
5 436 (EXAMPLE 336) to afford a mixture of Compound 441, 442, and 443, which was 
purified by HPLC (10 mm x 25 cm ODC column, 80% MeOH/20% H20, 3.0 mL /min ). 
Data for'Compound 441: NMR (400 MHz, acetone-de) 10.68 (s. 1 H), 7.25 (s, 1 H), 
6.48 (s. 1 H). 6.41 (s, 1 H), 6.09 (s, 1 H), 3.13 (m, 1 H), 2.80 (dd, J = 15.9. 4.3, 1 H), 2.53 
(dd, y = 1 5.9. 1 2.0, 1 H). 1 .61 (m. 1 H), 1 .24 (d, J = 6.3. 3 H), 1 .04 (d, J = 6.5, 3 H). 

10 

EXAMPLE 342 

f/?/5-2/.3A-1.2.3.4-Tetrahvdro-2.3-dimethvl-6-trifluoromethvl-8-pvridonof5.6-glquino1ine 
(Compound 441. stnicmre 62A of Scheme XLVin. where RJgR4sR6sH. R2-3srnethvl. 
R^strifluoromethvl) 

1 5 Compound 442 was obtained along with Compounds 441 and 443 as described above 

(EXAMPLE 34 1 ). Data for Compound 442: NMR (400 MHz. acetone-d6) 1 0.80 (s, 1 
H). 7.28 (s. I H). 6.49 (s. 1 H). 6.48 (s, 1 H), 6.15 (s, 1 H), 3.62 (m, 1 H), 2.91 (m, 1 H). 
2.62 (dd. y = 1 6.3. 6.5. 1 H), 2.07 (m, 1 H), 1 . 1 5 (d, 7 = 6.5, 3 H), 0.93 (d, J = 6.8, 3 H). 

20 EXAMPLE 343 

(/Z/5>-1.2.3.4-Tetrahvdro-2.3.3-trimethvi-6-trifluoromethvl-8-pvridonofS.6-glquinoline 
^Compound 443. stnictore 73A of Scheme LII. where R>=R^=R'7=H. R^-^smethvl. 
R^sitrifluoromethvi) . 

Compound 443 was obtained along with Compounds 441 and 442 as described above 
25 (EXAMPLE 34 1 ). Data for Compound 443: NMR (400 MHz, acetone-d6) 1 0.58 (s. 1 
H), 7.23 (s, 1 H), 6.50 (s, 1 H). 6.41 (s, 1 H). 6.08 (s, 1 H), 3.28 (m, 1 H), 2.65 (d, J = 15.8, 
1 H),2.53(d,J= 15.8,1 H). 1.15(d,J=6.6,3H). 1.03(s.3H),0.84(s.3H). 
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EXAMPLE 344 

f/?/.y)-1.2.3.4-Tetrahvdro-2-methvl-6-trifluoromethvl-8-pvridonof5.6-plQuinoline 
(Compound 444. structure 53A of Scheme XLVI. where R ^-^r5=H. R3=methvl 
R^=trif1uoromethvn 

5 1 ^3.4-tetrahydro-2-methylquinoline (0. 15 g, 1 .0 mmol) was converted to Compound 444 
according to the nitration-hydrogenation-Knorr procedure described for Compound 436 
(EXAMPLE 336) to afford 35 mg (13%) of Compound 444 as a yellow solid. Data for 
Compound 444: NMR (400 MHz, acetone-d6) 10.83 (s. 1 H), 7.29 (s, 1 H), 6.55 (s, 1 
H). 6.50 (s. 1 H). 6.17 (s, 1 H). 3.57 (m, 1 H), 2.91-2.82 (m. 2 H), 2.03 (m, 1 H). 1.54 (m, 1 
10 H), 1.25 (d, 7=6.4,3 H). 

EXAMPLE 345 

(^/^-4-Ethvl- 1 - 2.3.4-tetrahvdro-6-trifluoromethvl-8-pvridonor5.6-glquinoline (Compound 
445. stnicture 62A of Scheme XLVIIL where r1-3=r6-h. R4^thvl. RSgtrifluoromethyn 

1^ (^/5)-l •rgrr-Butvloxvcarfaonvl^thvl-l .2. 3.4-tetrahvdro.4-hvdroxvouinoline . To a flame- 
dried 25-mL rb flask containing ethylmagnesium bromide (4.0 mL of a 3.0 M solution in 
Et20, 12.0 mmol, 3.0 equiv), at -10" C was added dropwise a solution of \-tert- 
butyloxycarbonyl-1.2,3,4-tetrahydro-4-quinolone (1.0 g, 4.0 mmol) in Et20 (4 mL). The 
reaction mixture was stirred at -10° C for 15 min, then allowed to warm to rt over 10 min. 

20 A 1 .0 M solution of NaHS04 ( 1 0 mL) was then rapidly added. The resulting biphasic 
mixture was extracted with EtOAc (3x10 mL), and the combined organic extracts were 
dried (Na2S04) and concentrated under reduced pressure. The residue was purified by flash 
chromatography (silica gel, hexanes / EtOAc, 4: 1), affording 800 mg (71 %) of the desired 
product as a ciear yellow oil (R/0. 14, hexanes / EtOAc, 4: 1 ). Data for 1 -tert- 

25 butoxycart)onyI-4-cthyl-l,23,4-tetrahydro-4-hydroxyquinoline: ^HNMR (400 MHz, 

CDQs) 7.68 (d, IH,/* 8.4, 8-H). 7.47 (dd, lH,y = 7.9, 1.7, 5-H), 7.21 (ddd, 1H,7 = 7.4, 
7.4. 1.6, 6-H), 7.09 (ddd, lH,y«7.8,7.8, 1.1, 7-H), 4.03 (ddd, lH,y= 12.9, 7.1.4.7,2-H), 
3.47 (ddd, \H,J= 13.1,8.6,4.3. 2-H). 2. 11 (ddd. lH.y= 13.5, 8.6. 4.8, 3-H). 1.86 (m.3H. 
3-H, a/2CH3). 1.52 [s. 9H, C{CH3)3], 0.89 (t, 3H, J = 7.5, CH3). 

30 
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f/?/y>-4-EthvM.2,3,4-tetrahvdroquinoline (structure 60A of Scheme XLVIIL where rJ- 
^=H, R^=ethvl) . To a flame-dried lOO-mL rb flask containing l-/err-butyloxycarbonyl-4- 
ethyM ,2,3,4-tetrahydro-4-hydroxyquinDline (800 mg, 2.88 mmol ) in a 1 : 1 solution of 
EtOAc / EtOH (20 mL) at rt was added 10% Pd/C (approx. 1 mol %). After evacuation and 
5 flushing of the vessel three times with nitrogen, one drop of trifluoroacetic acid was added, 
the vessel evacuated once more, and the mixture stirred under an atmosphere of hydrogen 
for 1 6 h. The reaction mixture was then Altered, and concentrated under reduced pressure. 
The residue was transferred to a 25-mL rb flask with CH2CI2 (3 mL) and stirred at rt. TFA 
( 1 .2 mL) was added and the reaction was vented and stirred for 2 h at rt. A solution of sat'd. 

16 NaHC03 (adjusted to pH 9 with 3.0 M NaOH) was added until the aqueous phase was 

approximately pH 9. The resulting aqueous phase was extracted with CH2CI2 (3x10 mL), 
and the combined organic extracts were dried (Na2S04), and concenU'ated under reduced 
pressure to yield 351 mg (71%) of a colorless oil. which turned blue on exposure to air (R/ 
0.40, hcxanes/EtOAc, 2:1), Data for (/V5)-4-ethy 1-1^3 Atetrahydroquinoline: ^H NMR 

15 (400 MHz, CDCI3) 7.02 (d, IH, J = 7.6. 8-H), 6.96 (ddd, 1H,7 = 7.7,7.7. 1.3, 7-H), 6.61 
(ddd, lH,y=:8.2,8.2, 1.0, 6.H), 6.47 (d, IH, J = 7.9,5.H),3.83(brs, IH, CH2N// ),3.31 
(ddd, IH, y = 1 1.3, 1 1.3, 3.6, 2-H). 3.25 (ddd, IH, J = 9.7, 9.7, 4.8, 2-H), 2.65 (dddd, IH, J 
= 10.1,5.1,5.1,5.1, 4-H), 1.92(dddd, lH,y = 9.6,4.7,4.7,4.7, 3- H), 1.82(m, 1H,3-H), 
1 .74 (m, IH, C//2CH3), 0.98 (t, 3H, J = 7.4, CH3). 

20 

f/t/5)'7-Amino-4-ethvl>h2.3.4-tetrahvdroQuinoHne (structure 61A of Scheme XLYIIL 
. where R^-3=H. R^rzethvn . A 25-mL rb flask containing (/?/5)-4-cthyH, 2,3,4- 

tetrahydroquinoline (340 mg, 2. 1 mmol) was cooled to - 1 O** C, and cone. H2SO4 (5 mL) 
was added slowly. The resulting solution was warmed to it to effect complete dissolution of 

25 the quinoline, then cooled again to -lO"" C and stirred vigorously. Fuming HNO3 (85 pL) 
was added dropwise, slowly, and the reaction mixture turned dark red. After 10 min, the 
reaction mixture was poured onto cracked ice and diluted with water (5 mL). Sat'd 
NaHCOs (80 mL) was added, and the pH was adjusted to pH 9 with 3.0 M NaOH. This 
aqueous phase was extracted with EtOAc (3 x 75 mL), and the combined extracts were 

30 dried (Na2S04),and concentrated under reduced pressure to yield a dark red oil. This crude 
material was placed into a 250-mL rb flask with 1 : 1 EtOAc / EtOH (40 mL) and 10% Pd on 
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C (approx. 1 mol %). The vessel was evacuated and flushed with nitrogen three times, then 
stirred under an atmosphere of hydrogen for 16 h, filtered, and concentrated under reduced 
pressure to yield a yellow oil, which was purified by flash chromatography (silica gel, 
CH2CI2 / methanol, 9: 1 ), affording 210 mg (57 %) of the desired product as a dark yellow 
5 oil (R/0.50, CH2CI2 / MeOH, 9: 1 ). Data for (/e/5)-7-amino-4^thy 1- 1 ^3.4- 

tetrahydroquinoline: ^HNMR (400 MHz, CDCI3) 6.81 (d, IH, 7=8.1, 5-H), 6.02 (dd. 

I H, 7 = 8.0. 2.2. 6.H), 5.84 (d; IH. 7 = 2.3. 8-H). 3.48 (s. 2H. NH2). 3.27 (ddd, IH, 7 = 

II. 1,11.1, 3.5. 2-H). 3.20 (ddd. IH, 7 = 9.8. 5.3, 4.5, 2-H), 2.55 (dddd, IH. 7 = 10.2. 5.2. 
5.2, 5.2, 4H), 1,90 (dddd, IH. 7 = 9.6, 9.6, 9.6, 4.7, 3-H). 1.72 (m, 2H, 3-H, C//2CH3), 1.48 

10 (m, 1H,C«2CH3), 0.96 (t,3H, 7=7.4, C//3), 

(/?/5)-4-Et hvl-L2.3.4-tetrahvdro-6-trifluoromethvl-8-pvridonof5.6-g1qu!noiine (^Compound 
445). To a flame-dried 1 00-mL rb flask containing 7-amino-4-ethyl- 1 ,2,3,4- 
tetrahydroquinoline (2 1 0 mg, 1 . 1 9 mmol), in cthanol (20 mL), at rt, was added cthyl-4,4,4- 

1 5 trifluoroacctoacetatc ( 1 90 pL, 1 .3 1 mmol, 1 . 1 equiv) followed by ZnCl2 (244 mg, 1 .79 
mmol, 1.5 equiv). The reaction mixture was heated to reflux for 6 h, at which point all 
starting material had been consumed (by TLC analysis). The reaction mixture was cdoled to 
rt. and the solvent removed under reduced pressure, Dichloromethane (20 mL) was added 
and the organic phase washed with safd NaHC03 (2x10 mL) and brine (1x10 mL), then 

20 dried (Na2S04), and concentrated under reduced presure. This crude product was purified 
by fiash chromatography (silica gel, CH2CI2 / MeOH, 15:1), affording 24.4 mg (7%) of the 
desired product as a yellow solid. Data for Compound 445: . R/0.37, (CH2CI2 / MeOH, 
9:1); iH NMR (400 MHz, CD3OD) 7.31 (s, IH, 5-H), 6.47 (s, IH, 7-H), 6.37 (s, IH, 10- 
H), 3.34 (m, 2H. 2-H), 2.70 (m, IH, 4-H), 1,88 (m, 2H, 3-H), 1 .62 (m, 2H, CH2CH3), 1 .00 

25 (t,3H,7 = 7.5,C£^3). 

EXAMPLE 346 

(R/S-2L 3K>-1.2.3.4-Tetrahvdro>2,3,9-trimcthvl-6-trifluoromethvl-8-Dvridonor5.6- 
glQuinoline f Com pound 446. structure 81 A of Scheme LHL where R^=r4=r6sr8s:H. r2- 
30 ^smethvl. R^strifluoromethvl) 
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To a solution of Compound 441 (3.5 mg, 0.012 mmol) and iodomethane (0.10 mL , 1.6 
mmol) in THF (2.0 mL ) was added NaH as a 60% in mineral oil ( 1 0 mg, 0.25 mmol) and 
the reaction was stirred at rt for 1. h. then, was quenched by water (10 mL ). Extraction with 
EtOAc (2 X 15 mL ) and chromatography (silica gel, EtOAc/hexane, 1/1) afforded 3.0 mg 
5 (81%) of Compound 446 as a yellowish solid. Data for Compound 446: 1HNMR(400 
MHz, CDCI3) 7.36 (s. 1 H), 6.72 (s. 1 H), 6.32 (s. 1 H). 4.40 {s, 1 H), 3.61 (s. 3 H), 3.14 (m, 
1 H). 2.83 (dd,y= 16.0, 4.4, 1 H), 2.54 (dd, 7= 16,0. 1 1.0, 1 H), 1.63 (m, 1 H), 1.26 (d, J = 
6.3,3H), 1.06 (d, 7 = 6.6,3 H). 

10 EXAMPLE 347 

(R/S)- 1 .2.3.4-Tetrahvdro-4-DroDvl-6-trifluoromethvN8-Dvridonor5.6-glQuinoline 
rComoound 447. stmcnire 62A of Scheme XLVm. where R^- 3=r6=:H. R4=n-i)roDvl. 

R^=trifluoromethvn 

1 -rerr-Butvloxvcatbonvl- 1 ■2.3.4-tetrahvdro-4-hvdroxv-4-propvlQuinoline . This compound 
1 5 was prepared from 1 -rerr-butyloxycarbamoy 1- 1 ,2,3,4-tetrahydro-4-quinolone ( 1 .00 g, 4.00 
mmol) in the manner previously described for 1 -lert-buty loxycarbamoyI-4-ethy 1- 1 ,23,4- 
tetrahydro-4-hydroxyquinoline (EXAMPLE 345), affording 567 mg (48%) of the tertiaiy 
alcohol as a yellow oil (Rf 0.22, hexanes / EtOAc, 4: 1 ). Data for 1 -terf-butyloxycaibonyl- 
l,2,3,4-tetrahydro-4-hydroxy-4-propylquinoline: NMR (400 MHz. CDCI3) 7.67 (d, 
20 IH. y = 8.2. 8-H), 7.48 (dd. 1H,J = 7.9. 1.7, 5-H). 7.20 (ddd, lH,y = 8.6. 8.6. 1.4. 6-H), 
7.08 (ddd, lH,y = 7.6.7.6. 1.1, 7-H).4.03 (ddd, 1H,7= 12.8, 7.1, 4.8, 2-H), 3.46 (ddd, IH. 
J = 13.0, 8.5. 4.4, 2-H), 2.1 1 (ddd, IH, J - 13.5. 8.5. 4.8, 3-H), 1.89 (ddd, IH, J= 13.6, 7.2. 
- 4.4. 3-H). 1 .78 (m. 2H. CH2C2HSI L52 [s, 9H, C(C//3)3l. 1-32 (m. 2H. CH2CW2CH3). 
0.90 (t.3H.y = 7.3. CHaCHa). 

25 

.2.3.4-Tetrahvdro-4-Dropvlquinoline (structure 60A of Scheme X LVIIl. where R 1' 
3gH. R^=w-proDvn . This compound was prepared from 1 -fcrt-butyloxycarbonyl- 12.3.4- 
tetrahydro-4-hydroxy-4-propylquinoline(550mg, 1.89 mmol) in the manner previously 
described for 4-eihyl-1.2.3.4-tetrahydroquinoline (EXAMPLE 345). affording 229 mg 
30 (66%) of the desired tetrahydroquinolinc as a yellow oil (Rf 0.10, hexanes /EtOAc. 2:1). 
Data for (/i/5)-1.2,3.4-teirahydro-4-propylquinoline: ^HNMR (40Q MHz. CDCI3) 7.07 
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(d, lH.y= 7.6. 5-H). 7.02 (ddd. lH.y=7.9. 7.9. 1.1, 7-H), 6.77 (dd. lH.y=7.5, 7.4, 6-H). 
6.67 (d, IH, y = 7.9, 8-H), 6.25 (br s, IH, N/0. 3-37 (ddd, IH. 7 = 1 1 .5. 1 1.5. 3.5. 2-H). 
3.30 (m. IH. 2-H). 2.78 (dddd. IH. 7= 10.0. 5.0, 5.0. 5.0. 4-H), 1.99 and 1.84 (2 x m. 2 x 
IH, 3-H). 1.68 (m. IH. CH2CH2CH3). 1.47 (m. 3H. CH2CH2CH3), 0.95 (t, 3H.y = 7.3. 
5 a/3). 

fig/.y)-7- Amino- 1.2.3.4-tetrahvdro-4-propvlquinoIine (stnicture 61 A of Scheme XLVIII. 

where R^'3=H. R^=w-propvn. This compound was prepared from (/2/S)-1.2,3,4-tetrahydro- 

4-propylquinoline (220 mg, 0.78 mmol) in the manner previously described for 7-amino-4- , 
1 0 ethyl- 1 .2,3.4-tetrahydroquinoline (EXAMPLE 345). affording 1 1 4 mg (77%) of the product 

as a colorless oil (Rf 0. 1 0, hexanes / EtOAc. 2: 1 ). Data for {RJS)-1 -amino- 1 ,2.3,4- 

tetrahydro-4-propylquinoline: ^HNMR (400 MHz, CDCI3) 6.80 (d. IH. 7 = 8.0. 5-H). 

6.01 (dd. IH, y = 8.0, 23, 6-H), 5.83 (d. IH, J = 2.2. 8-H), 3.74 (br s, IH. NH), 3.41 (br s. 

2H, N//2). 3.28 (ddd, I H. 7 = 1 1 .0, 1 1 .0. 3.3, 2-H), 3. 1 9 (ddd, IH. / = 9.7. 4.7, 4.7. 2.H), 
15 2.65 (dddd, lH,y = 5.1,5.1,5.1,5.1,4-H). 1.89(dddd. IH. 7 = 9.7, 9.7, 9.7, 4.5. 3-H), 1.73 

(dddd, IH, 7 = 8.6, 8.6, 4.8, 4.8. 3-H). 1,61 (m. 1 H. CW2CH2CH3). 1 .40 (m, 3H. 

C«2Cff2CH3). 0.93 (t, 3H. 7 = 7.0. Cff3). 

(/?/5)-1.2.3.4-Tetrahvdn>-4-propvl-6-trifluoromethvl-8-pvridonor5.6-g1quinoline 
20 (Compound 447) This compound was prepared from 7-amino- 1 .2.3,4-tetrahydro-4- 

propylquinoline (1 10 mg, 0.58 mmol) in the manner previously described for Compound 
445 (EXAMPLE 345), affording 8.9 mg (5%) of the desired product as a yellow powder (Rf 
0.44, CH2CI2 / MeOH, 9: 1). NMR (400 MHz, ClX:i3) 7.34 (s, IH, 5-H), 6.65 (s, IH, 
7-H), 6.40 (s, IH, 10-H), 4.65 [br s, IH, (CH3)2CN/0]. 3.42 (ddd, IH. 7 = 1 1 .2. 1 1.2, 4.0, 
25 2-H). 3.34 (ddd, IH, 7 = 7.9, 3.8, 3.8, 2.H), 2.82 (m, IH. 4-H). 1.88 (m, 2H, 3-H). 1.52 (m, 
4H, CW2C//2CH3). 0.96 (t. 3H. 7 = 7.1, Cff3). 

EXAMPLE 348 

(/?/^-3-Ethvl-1.2.3.4-tetrahvdro-2.2-dimethvl-6-trifluoromethYl-8-pvridonof5.6-jelQuinoline 
30 (Compound 448. structure 79A of Scheme LDL where R>=r5=r7=H. R2-3=methvl. 
R^=ethvl. R6 =trifluoromethvn 
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(/y5>-3-Ethvl-1.2.3.4-tetrahvdro-2.2-diinethvlQuinoline (structure 77A of Scheme LIII. 
where rJ=r5=H. R2-3=methvl. R^sethvl) . To a solution of l-/m-butoxycarbonyi- 1,2,3,4- 
tetrahyciro-2.2-dimethyl-4-quinolinone (EXAMPLE 325) (0.10 g. 0.36 mmol) and 
iodoethane (0^0 mL , 6.3 mmol) in DMF (5 mL ) was added NaH (60 % in mineral oil, 40 
5 mg, 1 .0 mmol) and the resulting mixture was stirred at rt for 1 5 h. the leaaion was 
quenched with water (5 mL ) and was extracted with EtOAc (2 x 15 xnL ). Removal.of 
solvent and chromatograi^y of the crude residue on a silica gel column using a 10% 
mixture of EtOAc and hexane as solvents afforded a mixture of products, which was treated 
with TFA (0.50 mL ) in methylene chloride (1 .0 mL ) for 3 h. The reaction was neutralized 

10 to pH 1 0 by 5 % NaOH and was extracted with EtOAc (2 x 20 mL ). Chromatography 
(sUica gel. EtOAc/hexane, 3/7) afforded 30 mg (41%) of (/^/5)-3-ethyl-1.2,3,4-tetrahydro- 
2,2-dimethyl-4-quinolinone (30 mg, 0.15 mmol) as a colorless oil. The quinolinone (30 mg, 
0. 15 mmol) was treated with EtsSiH (1.0 mL ) and BF3-OEt2 (0.05 mL , 0.4 mmol) in 
CH2CI2 ( 1 .0 mL) at 1 00* C for 1 5 h in a sealed tube. Purification of the crude product by 

15 chromatography (silica gel, EtOAc/hexanc, 1/9) afforded 20 mg (71 %) of (/?/5)-3-ethyl- 
l,23,4-tetrahydro-2,2-dimethylquinoline. Data for (/J/5)-3-ethyl-l,23,4-tetrahydro-2,2- 
dimethylquinoline: Ifl NMR (400 MHz, CDCI3) 6.98 (d, J = 7.5, 1 H), 6.96 (t, J = 7.5, 1 
H),6.61 (t.y=7.5, 1 H), 6.44 (d,/= 7.5, 1 H),3.60(s. 1 H), 2.90 (dd, 7 = 16.7.5.2, 1 H), 
2.41 (dd, 7= 16.7. 10.7. 1 H), 1.68 (m, 1 H), 1.52 (m, 1 H). 1.23 (m, 1 H). 1.22 (s, 3 H), 

20 1.05 (s, 3 H). 

(/?/^-3-Ethvl-1.2.3.4-tetrahvdro-2.2-dimethvl-6-trifluQromethvl-8.pvri donor5.6-PlQuinQ!ine 
(Compound 448V The quinoline prepared above (20 mg) was converted to Compound 448 
according to the nitration-hydrogenation-Knoir procedure described for Compound 436 
25 (EXAMPLE 336) to afford 2.0 mg (13%) of Compound 448 as a yellow solid. Data for 
Compound 448: Ifl NMR (400 MH2,.acetone-d6) 10.65 (s. I H), 7.31 (s. 1 H), 6.47 (s, 1 
H),6.41 (s. 1 H),6.06(s, 1 H),3.01 (dd,y= 16.6,4.8, 1 H), 2.53 (dd, J = 16.6, 11.0, 1 H), 
1.72 (m, 1 H), 1.53 (m, 1 H), 1.30 (s, 1 H), 1.12 (s, 3 H), 1.10-1.00 (m. 4 H). 
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EXAMPLE 349 
(/?/5)-h23,4-Tetrahvdro>2.2>dimcthvl-6-trifluoroTncthvl'3-propv^ 
glquinoline ^Compound 449, strucmre 79A of Scheme LIII. where R^=R^=r7=H. R^" 
3=mcthvl. R^=n-propvK R^^trifluoroniethvl)) 
5 fjR/iy)-K23.4>Tetrahvdro-2.2*dimethvl-4-propvlquinoline (structure 77A of Scheme LIIL 
where R^=R^=H, R^'^gynethvl, R^=n-propvn . This compound was prepared in a manner 
similar to that described for (/2/5)-3-ethyl-l^,3,4-tetrahydro-2,2-dimethylquinoline 
(EXAMPLE 348) but using iodopropane in place of iodoethane. (/J/5)-l ^,3,4-Tetrahydix)- 
2,2-dimethyl-4*propylquinoiine was obtained in 16% overall yield as a colorless oil. Data 
10 for(/?/5)-i;i,3,4.tetrahydro-2,2-dimethyl-4-propylquinoline: NMR (400 MHz, CDCI3) 
6.98 (d, J = 7.4, 1 H), 6.96 (t, J = 7.4, 1 H), 6.61 (t, J = 7.4, 1 H), 6.45 (d, J = 7.4, 1 H), 3.60 
(brs, 1 H), 2.87 (dd, J = 1 6.6, 5.2. 1 H), 2,42 (dd, J = 1 6.6, 1 0.7, 1 H), 1 .66- 1 .49 (m, 3 H). 

I. 40.1.25 (m,2H), 1.21 (s,3 H)J.05 (s, 3HX0.92 (1,7 = 7.1 ,3H). 
(/Z/5>-L2.3.4-Tetrahvdro-2.2-dimethvU6-trifluoromethvl-3-propvl'8-pvridonor5.6- 

1 5 glQuinoline (Compound 449V Compound 449 was prepared in manner similar to that 

described for Compound 448 (EXAMPLE 348). to afford Compound 449 in a 32% overall 
yield. Data for Compound 449: NMR (400 MHz, CDCI3) 1 1 .00 (s, 1 H), 7.32 (s, 1 H), 
6.61 (s, 1 H), 6.42 (s, 1 H), 4.60 (brs, 1 H), 2.90 (dd, J = 1 6.6, 4.4, 1 H), 2.45 (dd, J = 1 6.6, 

II. 3, 1 H), 1.70-1.42 (m, 3 H), 1.36-1.24 (m, 2 H), 1.18(s,3H), 1 .02 (s, 3 H), 0.93 (t, 7 = 
20 6.7. 3 H). 

EXAMPLE 3S0 

l-MethvK5-trifluoromethvl-7-pvridonof5.6-/lindoline (Compound 450. structure 83A of 
Scheme LV. where R^'3=rS-h. R^=trifluoromethvl. R^methyH . 

25 Compound 419 (10 mg, 0.0393 nrniol) and paraformaldehyde ( 1 1 mg, 0.0393 mmol) were 
dissolved in glacial acetic acid (2.5 mL) and stirred for 10 min at rt. NaBHsCN (13 mg, 
0.197 mmol) was added in one portion and allowed to stir at rt for 15 h. The reaction 
mixture was poured over ice and made basic with 10% NaOH. The aqueous layer was 
extracted with EtOAc (3 x 50 mL), dried (Na2S04), filtered, and concentrated. The crude 

30 material was dissolved in 5% MeOH/CMCl3 (0.5 mL) and loaded onto a 1000 pm reverse 
phase TLC plate (Whatman PLKCl 8F Silica Gel 150 A). The plate was eluted with 80% 
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MeOH/H20 to afford 5.8 mg (55 %) of Compound 450 as a light yellow solid. Data for 
Compound 450: NMR (400 MHz, acetone-d6) 7.29 (d, / == 1 .6, 1 H). 6.54 (s, 1 H), 6.10 
(s, 1 H).3.50(t,7 = 8.K2H),3.01 (t, 7 = 8.0. 2 H), 2.83 (s/3 H). 

5 EXAMPLE 351 

6'f5-Cvano>2-thienvlVl,2>dihvdro*2,2.4-trimethvlquino1ine (Compound 451. stucture 4 of 
Scheme II, where R^=5-cvano>2-thienvl) . 

To a solution of 1 ^/^rr-butyloxycarbonyl-6-(5-formyl-2-thieny !)- 1 ,2-dihydro-2,2»4- 
trimcthylquinoline (12 mg, 0.03 mmol) in acetoniuile/water (10 ml/0.5 ml) was added 

10 hydroxy lamine-O-sulphonic acid (5 mg, 0.04 mmol). The reaction mixture was heated to 
65** C for 1 h. The reaction was quenched with 10% NaOH (5 mL) and extracted with 
EtOAc (10 mL). The organic layer was washed with water and brine (3x5 mL each), dried 
(Na2S04), and concentrated in vacuo to afford the crude product as a yellow oil. The crude 
product was purified by prep. TLC (20 x 20cm, 250^m, 25% EtOAcrhexane) to afford 5 mg 

15 (40%) of l-rer/-butyloxycaibonyI-6-(5-cyano-2-thienyl)-l,2-dihydro-2,2,4- 

tnmethylquinoline as a yellow oil. This product was dissolved in CH2CI2 (5 mL) and 
treated with TFA (0.1 ml) at rt with stirring. After 2 h, the reaction was quenched with 10% 
NaOH (5 mL). The organic layer was washed with water and brine (3 x 5 mL each), dried 
(Na2S04) and concentrated in vacuo to afford the cmde product as a yellow oil. The crude 

20 product was purified by prep. TLC (20 x 20cm, 250jmi, 25% EtOAcrhexane) to afford 2 mg 
(60%) of Compound 451 as a yellow oil. Data for Compound 451: R/ 0.3 (silica gel, 25% 
EtOAc:Hex); NMR(400 MHz, CDCI3) 7.52 (d, J = 4.0, 1 H), 7.23 (s, 1 H), 7.22 (d, J 
= 7.4, 1 H), 7.07 (d,/ = 4.0, 1 H), 6.43 (d, 7 = 7.4. 1 H),5.38(s, 1 H), 2.02 (s, 3 H), 1.31 (s, 
6H). 

25 

EXAMPLE 352 

6-f5-CvanQ-3-thienvlVL 2-dihvdro-2.2.4-trimethvlquinoline fCompound 452. stucture 4 of 
Scheme II. where R^=5-cvano-3-thienvn . 

4-Bromo-2 -cvanothiophene . To a solution of 4-bn>mo-2-thiophenecarboxaldehyde (LO g, 
30 5.2 mmol, Aldrich) in acetonitrile/water (20 mL/2 mL) was added hyroxylamine-O-sulfonic 
acid (2.4 g, 21.2 mmol, Aldrich). The dark solution was heated to 65^ C with stirring. After 
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8 h, the reaction was quenched with 10% NaOH (10 mL). The solution was extracted with 
EtOAc (30 mL). The organic layer was washed with water and brine (3 x 10 mL each), 
dried (Na2S04), and concentrated in vacuo to afford the crude product as a tan solid. The 
crude product was purified by silica flash chromatography (5-25% EtOAc:hexane) to afford 
5 0.50 g (5 1 %) of 4-bromo-2-cyanothiophene as a white solid. Data for 4-bromo-2- 

cyanothiophene: Rf 0.49 (silica, 25% EtOAcrhex.); NMR(400 MHz, CDCI3) 7.54 (s, 1 
H), 7.50 (s. 1 H). 

6-f5-Cvano-3-thienvn-l .2-dihvdro-2.2.4-trimethvlquinoline (Compound 452) . This 
compound was prepared by General Method 2 from compound 9 (200 nig, 0.63 mmol) and 
4-bromo-2-cyanothiophene (0.50 g, 2.65 mmol). The crude product was purified by prep. 
TLC (20 X 20cm. lOOOjim. 25% ETOAc:Hexane) to afford 160 mg (91 %) of Compound 
452 as a yellow oil. Data for Compound 452: R/0.50 (silica gel, 25% EtOAc:hex); 
NMR(400 MHz, CDCI3) 7.79 (s, 1 H). 7.46 (s, 1 H), 7.20 (S, 1 H), 7.16 (d, J = 8.3, 1 H), 
6.46 (d. J = 8.3, 1 H), 5.37 (s, 1 H), 2.03 (s. 3 H), 1.31 (s, 6 H); IR (film, NaCl) 1 159, 1381 , 
1402, 1449, 1476, 1499, 1609, 1653. 2216, 2915, 3294, 3584. 

EXAMPLE 353 

6-("3-Fonnvlph envn-1.2-dihvdro-2.2.4-trimethvlQuinoline (Compound 453. structure 4 of 
Scheme IL where R^=3-formvlphenvl ) 

This compound was prepared by General Method 2 from Compound 9 (50 mg, 0.158 mmol) 
and2-(3-bromophenyl)-13-<iioxolane(171 mg, 0.788 mmol). Purification by flash 
chromatography on silica gel (20 g) using 5% Et6Ac:hexanes afforded 21 mg (48%) of 
Compound 453 as a yellow oil. Data for Compound 453: NMR (400 MHz. acetone- 
d6) 10.09 (s, 1 H),8.11 (d.y= 1.4. 1 H). 7.90 (d, 7= 7.2. 1 H), 7.77 (d, 7 = 7.5, 1 H),7.59 
(t, J = 7.6, 1 H), 7.40 (d, J = 2.2, 1 H), 7.33 (dd, J = 8.4, 2.2, 1 H), 6.61 (d, J = 8.2, 1 H), 
5.40 (s, 1 H), 5.38 (bs, 1 H), 1 .29 (s, 9 H). 

EXAMPLE 354 

30 1 .2-Dihvdro-2.2.4-trimethvl-6-r3-(methvlsulfonvnphenvllquinoline (Compound 454. 
structure 4 of Scheme II. where R^=3-(methvlsulfonvl)phenvl ) 
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3-BromophenvKmethvl^sulfone . In a 50 mL r.b flask, m-CPBA (623 mg, 2.166 mmol, 
60%) was suspended in CH2CI2 (20 mL) and cooled to -20'' C. 3-Bromothioanisole (200 
mg, 0.985 mmol) in CH2CI2 ( I mL) was added to the slurry and allowed to warm to rt for 2 
h. The reaction was quenched with H2O and the aqueous layer was extracted with CH2C12 
5 (3 X 50 mL). The combined organics were washed with brine (25 mL), dried (Na2S04), 
filtered, and concentrated onto Cblite'^. The material was purified by flash chromatography 
on silica gel (40 g) using 30% EtOAc/hexanes as eluent to afford 229 mg (99 %) of the 
sulfone as a tan solid. Data for 3-bromophenyl(methyl)sulfone: 1H NMR (400 MHz, 
CDCl3)8.10(t,y= 1.6, 1 H), 7.88 (d,y= 7.9, 1 H), 7.79 (d. J = 8.0, 1 H), 7.46 (t, 7 = 7.9, 1 
10 H), 3,07 (s, 3 H). 

L2-Dihvdr O'2,2.4-trimethvl6-r3'fmethvlsulfonvl>phenvnQuinoline fCompouhd 454^. This 
compound was prepared by a modification of General Method 2 as follows. A flask was 
charged with Compound 9 (123 mg. 0.388 mmol), the sulfone (83 mg, 0.353 mmol), 

15 Pd(OAc)2 (4 mg, 0.018 mmol), triphenylphosphine (18.5 mg, 0.071 mmol), and K3PO4 
( 1 1 2.4 mg, 0.530 mmol). The flask was flushed with N2 for 5 min and then 5 mL of DMF 
(anhydrous) was added. The resulting reaction mixture was heated to 100^ C for 15 h. The 
reaction was allowed to cool to rt and was quenched with H2O (20 mL). The aqueous layer 
was extracted with EtOAc (3x100 mL). The combined organics were washed with H2O 

20 (3x50 mL) and brine (30 mL), dried (Na2S04), filtered and concentrated. The resulting 
materia] was dissolved in dimethylsulfide (0.5 mL), and cooled to 0^ C. This solution was 
treated with trifluoroacetic acid (0.5 mL) and allowed to stir at 0*" C for Ih. The reaction 
was quenched with H2O (2 mL) followed by a slow addition of NaHCOa (sat) until 
neutralized. The aqueous was extracted with EtOAc (2 x 30 mL). The combined organics 

25 were washed with brine (10 mL), dried (Na2S04), filtered and concentrated onto Celite™. 
The material was purified by flash chromatography on silica gel (30 g) using 25% 
EtOAc/hexanes as eluent to give 15 mg (12% overall) of Compound 454 as a light yellow 
film. Data for Compound 454: NMR (400 MHz, acetone-d6) 8.08 (t, 7 = 1 .8, 1 H), 7.91 
(dd, J = 6.7, 1.5, 1 H), 7.78 (dd, J= 6.5, 1.6, 1 H), 7.64 (t, 7.8, 1 H), 7.39 (d, i = 2.1, 1 

30 H), 7.33 (dd,i=8.1, 2.0. 1 H),6.61 (d, J=8.1, 1 H),5.43(bs, 1 H),5.41 (s, 1 H),3.16(s,3 
H),2.09(s,3H), 1.3(s,6H). 
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EXAMPLE 355 

( /y5>-6-f 3-Cvano-5-fluorophenvlV 1 .2.3.4-Tetrahvdro-2.2.4-trimethvlQuinoline (Compound 
455. structure 5 of Scheme I. where R^=3-cvano-5-fluorophenvn 
5 A 25 mL r.b. flask was charged with Compound 271 (EXAMPLE 171) (145:0 mg, 0.50 
mmol), ethyl acetate (1 raL) and 10% Pd/C (10 mg). The flask was fitted with a septum and 
the system was flushed with nitrogen. A balloon filled with hydrogen gas was inserted into 
the reaction flask and the reaction was allowed to progress at rt for 2 h. The crude reaction 
mixture was filtered through a plug of Celitei^. The crude mixture was purified by reverse 

10 phase semi-preparatory HPLC (70 % methanol/water-with trace triethyl amine; retention 
time 29 min.) yielding 50.0 mg (34%) of Compound 455. Data for Compound 455: 
NMR (400 MHz, acetone-de) 7.81 (dt, J = 2.9, 1.5, 1 H), 7.65 (ddt, 7 = 8.9, 3.7, 2.3. 1 H), 
7.55 (s, 1 H), 7.37 (dd,7 = 9.7. 1.1. 1 H). 7.32 (dd, J = 8.6, 1.2, 1 H). 6.59 (d, 7 * 8.4, 1 H). 
. 5.25 (br s, 1 H). 2.95 (m. 1 H). 1.80 (ddd, 7 = 8.0, 5.4, 1.5. 1 H), 1.40 (m, 4 H), 1.25 (s. 3 

15 H). 1.19(s,3H). 

EXAMPLE 356 

r/Z/?>-9-Chl oro- 1 ■2-dihvdro-2.2.4-trimethvl-S-phenvl-5//-chromenor3.4-/lQuinoline 
(Compound 456. strucnire 42 of Scheme XI. where R=phenvl R ^=H. R^CH 

20 This compound was prepared by General Method 5 (Example 60) from Compound 209 (75 
mg, 0.230 nmiol) and phenyl magnesium bromide (1.84 mL, 1.84 mmol) to afford 6i mg 
(68 %) of Compound 456 as a clear film. Data for Compound 456: NMR (400 MHz, 
acetone-d6) 7.58 (d, 7 = 2.3. 1 H), 7 J6 (s, 1 H). 7.22 (m. 4 H). 7. 1 9 (m, 1 H). 6.94 (dd. J = 
8.5. 2.5. 2 H). 6.83 (d, J « 8.5, 1 H), 6.76 (d, 7 * 8.5, 1 H), 5.63 (br s, I H). 5.46 (d, 7 « 8.5. 

25 IH), L98(s.3H). 1.26(s,3H), 1.24(s.3H). 

EXAMPLE 357 

(/g/5^-5-Butvl- 1 .2-dihydrD-2.2.4.9-tetramethvl-5//-chromenor3.4-flquinoline (Compound 
457. structure 42 of Scheme XI. where R=n-butvl. R^=H. RWiethvl) . 
30 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 316 
(EXAMPLE 216) (44 mg, 0.14 mmol) and n-BuLi (2.5 M in hexanes, 0.30 mL, 0.75 mmol. 
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5.2 equivuiv) to afford 12 mg (24%) of Compound 457 as a pale yellow glass. Data for 
Compound 457: Ifl NMR (400 MHz, acetone-d6): 7,48 (s, 1 H). 7.45 (d, J = 8.2, 1 H), 
6.91 (d, J = 6.6, 1 H), 6.76 (d, J = 8.0, 1 H), 6.67 (d. J = 8.2. IH). 5.80 (dd, J = 7.9, 3.3, 1 
H), 5.51 (s, 1 H), 5.36 (brs, I H), 2.81 (s, 3 H), 2.78 (s, 3 H), 1. 75 (m, 1 H), 1.55-1.35 (m, 
5 3 H), 1.30-1.20 (m, 2 H), 1.27 (s, 3 H), 1.18 (s, 3 H), 0.84 (i, J = 7.3, 3 H). 



Steroid Rgceptor Activity 

Utilizing the "cis-trans" or *'cD-transfection" assay described by Evans et al.. Science . 
240:889-95 (May 1 3, 1 988), the disclosure of which is herein incorporated by reference, the 
10 compounds of the present invention were tested and found to have strong, specific activity 
as both agonists, partial agonists and antagonists of PR, AR, ER, GR and MR. This assay is 
described in further detail in U.S. Patent Nos. 4,98 1 ,784 and 5,07 1 ,773, the disclosures of 
which arc incorporated herein by reference. 

The co-iransfection assay provides a method for identifying functional agonists and 
1 5 partial agonists which mimic, or antagonists which inhibit, the effect of native hormones, 
> and quantifying their activity for responsive IR proteins. In this regard, the co-transfection 

assay mimics an m Wvg system in the laboratory. Importantly, activity in the co-transfection 
assay correlates very well with Icnown in vivo activity, such that the co-transfection assay 
functions as a qualitative and quantitative predictor of a tested compoundsjn vivo 
20 pharmacology. See, e^, T. Berger ct al, 4 1 7. Steroid Biochem. Molec. Biol. 773 ( 1 992), 
the disclosure of which is herein incorporated by reference. 

In the co-transfeaion assay, a cloned cDNA for an IR (e.g., human PR, AR or GR) 
under the control of a constitutive promoter (e.g., the SV 40 promoter) is intrckiuced by 
transfection (a procedure to induce cells to take up foreign genes) into a background cell 
25 substantially devoid of endogenous IRs. This introduced gene directs the recipient cells to 
make the IR protein of interest A second gene is also introduced (co-transfected) into the 
same cells in conjunction with the IR gene. This second gene, comprising the cDNA for a 
^ reporter protein, such as firefly luciferase (LUC), controlled by an appropriate hormone 
responsive promoter containing a hormone response element (HRE). This reporter plasmid 
30 functions as a reporter for the transcription-modulating activity of the target IR, Thus, the 
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reporter acts as a surrogate for the products (mRNA then protein) normally expressed by a 
gene under control of the target receptor and its native hormone. 

The co-transfection assay can detect small molecule agonists or antagonists of target 
IRs. Exposing the transfected cells to an agonist ligand compound increases reporter 
5 activity in the transfected cells. This activity can be conveniently measured, e.g., by 
increasing luciferase production, which reflects compound-dependent, IR-mediated 
increases in reporter transcription. To detect antagonists, the co-transfection assay is carried 
out in the presence of a constant concentration of an agonist to the target IR (e.g., 
progesterone for PR) known to induce a defined reporter signal. Increasing concentrations 

10 of a suspected antagonist will decrease the reporter signal (e.g., luciferase production). The 
co-transfection assay is therefore useful to detect both agonists and antagonists of specific 
IRs. Furthermore, it determines not only whether a compound interacts with a particular IR, 
but whether this interaction mimics (agonizes) or blocks (antagonizes) the effects of the 
native regulatory molecules on target gene expression, as well as the specificity and strength 

IS of this interaction. 

The activity of selected steroid receptor modulator compounds of the present 
invention were evaluated utilizing the co-transfection assay, and in standard IR binding 
assays, according to the following illustrative Examples. 

20 EXAMPLE 3S8 

Co-transfection assay 

CV-1 cells (African green monkey kidney fribroblasts) were cultured in the presence 
of Dulbecco's Modified Eagle Medium (DMEM) supplemented with 10% charcoal resin- 
stripped fetal bovine seram then transferred to 96-well microtiter plates one day prior to 

25 transfection. 

To determine PR agonist and antagonist activity of the compounds of the present 
invention, the CV-1 cells were transiently transfected by calcium phosphate coprecipitation 
according to the procedure of Berger et al., 41 7. Steroid Biochem. MoL BioL, 733 (1992) 
with the following plasmids: pSVhPR-B (5 ng/well), MTV-LUC reporter (100 ng/well), 
30 pRS-B-Gal (50 ng/well) and filler DNA (pGEM; 45 ng/well). The receptor plasmid, 

pSVhPR-B, contains the human PR-B under constitutive control of the SV-40 promoter, and 
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is more fully described in E. Vegeto et al., "The mechanism of RU 486 antagonism is 
dependent on the conformation of the carboxy-terminal tail of the human progesterone 
receptor", 69 Cell, 703 (1992), the disclosure of which is herein incoiporated by reference. 
Similarly, the AR, ER, GR and MR agonist and antagonist activity of the compounds of the 
5 present invention were determined according to the same procedure described herein, except 
that the plasmids pRShAR, pRShER, pRShGR and pRShMR were substituted for the 
plasmid pS VhPR-B described above. Each of these plasmids are more fully described in 
i.A. Simental et al., 'Transcriptional activation and nuclear targeting signals of the human 
androgen receptor", 266 7. BioL C/iem., 510 (1991) (pRShAR), M.T. Tzukerman et al., 

10 "Human estrogen receptor transactivational capacity is deterniined by both cellular and 
promoter context and mediated by two functionally distinct intramolecular regions", 8 Mol. 
Endocrinol., 21 (1994) (pRShER), V. Giguere et al., "Functional domains of the human 
glucocorticoid receptor", 46 Cell, 645 (1 986) (pRShGR), and JL. Arriza et al., "Cloning of 
human mineralocorticoid receptor complementary DNA: structural and functional kinship 

15 with glucocorticoid receptor^', 237 Science, 268 (1987) (pRShMR), the disclosures of which 
are herein incorporated by reference. 

The reporter plasmid, MTV-LUC, contains the cDNA for firefly luciferase (LUC) 
under control of the mouse manunary tumor virus (MTV) long terminal repeat, a conditional 
- promoter containing a progesterone response element. This plasmid is more fully described 

20 in Berger et al. supra. In addition, for ER agonist and antagonist determinations, the 
reporter plasmid MTV-ERE5-LUC, which contains LUC under control of the mouse 
mammary tumor virus (MTV) long terminal repeat in which the glucocorticoid response 
elements have been deleted and replaced with five copies of a 33-base pair ERE as 
described in Tzukerman et al., supra , was substituted for the MTV-LUC plasmid described 

25 herein. pRS*B-Gal, coding for constitutive expression of E. coli B-galactosidase (B-Gal), 
was included as an internal control for evaluation of transfection efficiency and compound 
toxicity. 

Six hours after transfection, media was removed and the cells were washed with 
phosphate-buffered saline (PBS). Media containing reference compounds (i.e. progesterone 
30 as a PR agonist, mifepristone ((1 lbeta,17beta)-l l-[4-(dimethylamino)phenyl]-17-hydroxy- 
17-(l.propynyl)estra-4,9-dien-3-one: RU486; Roussel Uclaf) as a PR antagonist; 
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dihydrotestosterone (DHT; Sigma Chemical) as an AR agonist and 2-OH-flutamide (the 
active metabolite of 2-methyl-N-[4-nitro-3-(trifluoromethyl)phenyl]pronanamide; Schering- 
Plough) as an AR antagonist; estradiol (Sigma) as an ER agonist and ICI 164,384 (N-butyl- 
3, 1 7-dihydroxy-N-methyl -(T-alpha, 1 7-beta)-cstra- 1 ,3,5( 1 0)-triene-7-undecanamide; ICI 
S Americas) as an ER antagonist; dexamethasone (Sigma) as a GR agonist and RU486 as a 
GR antagonist; and aldosterone (Sigma) as a MR agonist and spirolactone ((7-alpha- 
[acetylthio]-17-aipha-hydFOxy-3-oxopregn-4-ene-21-carboxylic acid gamma-lactone; 
Sigma) as an MR antagonist) and/or the modulator compounds of the present invention in 
concentrations ranging from 10*^2 to io-5 m were added to the cells. Three to four 
10 replicates were used for each sample. Transfections and subsequivuent procedures were 
performed on a Biomek 1000 automated laboratory work station. 

After 40 hours, the cells were washed with PBS, lysed with a Triton X- 1 00-based 
buffer and assayed for LUC and B-Gal activities using a luminometer or spectrophotometer, 
respectively. For each replicate, the normalized response (NR) was calculated as: 

15 

LUC response/fi-Gal rate 
where B-Gal rate = B-Gah 1 x 1 0-5/B-Gal incubation time. 

20 The mean and standard error of the mean (SEM) of the NR were calculated. Data 

was plotted as the response of the comj)Ound compared to the reference compounds over the 
range of the dose-response curve. For agonist experiments, the effective concentration that 
produced 50% of the maximum response (EC50) was quantified. Agonist efficacy was a 
function (%) of LUC expression relative to the maximum LUC production by the reference 

25 agonist for PR, AR, ER, GR or MR. Antagonist activity was determined by testing the 
amount of LUC expression in the presence of a fixed amount of progesterone as a PR 
agonist, DHT as an AR agonist, estradiol as an ER agonist, dexamethasone as a GR 
agonist, or aldosterone as an MR agonist at the EC50 concentration. The concentration of 
test compound that inhibited 50% of LUC expression induced by the reference agonist was 

30 quantified (IC50)* In addition, the efficacy of antagonists was determined as a function (%) 
of maximal inhibition. 
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IR Binding assay 

PR and GR Binding : In addition, the binding of the compounds of the present 

invention to the steroid receptors was also investigated according to the following 
5 methodology for PR and GR. PR and GR proteins were prepared from Baculovinis extracts 

by incorporating the appropriate cDN As for human progesterone receptor A form (PR-A; P. 

Kastner et al., 9 EMBO, 1 603 ( 1 990), the disclosure of which is herein incorporated by 

reference) and human glucocorticoid receptor alpha (GRa) into appropriate baculovinis the 

expression plasmids as described in E.A. Allegretto et al., 268 / BioL Chem.^ 26625 (1993); 
10 G. Srinivasan and B. Thompson, 4 Mol Endo., 209 (1990); and D.R. O'Reilly et al., In, 

•'Baculovinis Expression Vectors". D.R. O'Reilly et ah, cds., W.H. Freeman, New York, 

-NY, pp. 139-179 (1992), the disclosures of which are herein incorporated by reference. 

Assay buffers consisted of the following: PR, 10% glycerol, 10 mM Tris, 1 mM EDTA, 12 

mM monothioglycerol (MTG) and ImM PMSF, pH = 7.5 @ 4^0; GR, 10% glycerol, 25 
15 mM sodium phosphate, 10 mMKF,2niMDTT, 0.25 niMOIAPS, and 20 

molybdate. pH = 7.5. 

The PR and OR steroid receptor binding assays were performed in the same manner. 

The final assay volume was 500 for PR and 250 pL for GR, and contained -5 ^lg of 

extract protein for PR and -50 mg for GR, as well as 2-4 nM of the appropriate [^H] steroid 
20 (e.g, I^H] progesterone and [^H] dexamethasone, respectively) and varying concentrations 

of competing ligand at concentrations that ranged from 0-10'^ M. Incubations were 

carried out at 4^C for 16 hours. 

Non-specific binding was defined as that binding remaining in the presence of 500 

nM of the appropriate unlabelled steroid. At the end of the incubation period, bound from 
25 free ligand were separated by either charcoal (PR) or hydroxylapatite (GR). The amount of 

bound tritiated hormone was determined by liquid scintillation counting of an aliquot (700 

mL) of the supernatant fluid or the hydroxylapatite pellet. 

AR Binding : For the whole cell binding assay, COS-1 cells in 96-well nucrotiter 

plates containing DMEM-10% FBS were transfectcd as described above with the following 
30 plasmid DNA: pRShAR (2 ng/well), pRS-S-Gal (50 ng/well) and pGEM (48 ng/well). Six 

hours after transfcction, media was removed, the cells were washed with PBS and fresh 
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media was added. The next day, the media was changed to DMEM-serum free to remove 
any endogenous ligand that might be complexed with the receptor in the cells. 

After 24 hours in serum-free media, either a saturation analysis to determine the Kd 
for tritiated dihydrotestosterone (^H-DHT) on human AR or a competitive binding assay to 
S evaluate the ability of test compounds to compete with ^H-DHT for AR was performed. 
For the saturation analysis, media (DMEM'0.2% CA-FBS) containing ^H-DHT (in 
concentrations ranging from 12 nM to 0.24 nM) in the absence (total binding) or presence 
(non-specific binding) of a 100-fold molar excess of unlabeled DHT were added to the 
cells. For the competitive binding assay, media containing 1 nM ^H-DHT and test 

10 compounds in concentrations ranging from lO"'^ to 10"^ M were added to the cells. Three 
replicates were used for each sample. After three hours at 37**C, an aliquot of the total 
binding media at each concentration of ^H-DHT was removed to estimate the amount of 
free3H-DHT. The remaining media was removed, the cells were washed three times with 
PBS to remove unbound ligand, and cells were lysed with a Triton X-l(X)-based buffer. The 

15 lysates were assayed for amount of bound ^H-DHT and B-Gal activity using a scintillation 
counter or spectrophotometer, respectively. 

For the saturation analyses, the difference between the total binding and the 
nonspecific binding, normalized by the B-Gal rate, was defined as specific binding. The 
specific binding was evaluated by Scatchard analysis to determine the Kd for ^H-DHT. Sj^ 

20 e^, D. Rodbard, "Mathematics and statistics of ligand assays: an illustrated guide" In: J. 
Langon and J J. Clapp, eds., Ugand Assay, Masson Publishing U.S.A., Inc., New York, pp. 
45-99, (1981), the disclosure of which is herein incorporated by reference. For the 
competition studies, the data was plotted as the amount of ^H-DHT (% of control in the 
absence of test compound) remaining over the range of the dose-response curve for a given 

25 compound. The concentradon of test compound that inhibited 50% of the amount of ^H- 
DHT bound in the absence of competing ligand was quantified GCso) after log-logit 
transformation. The Ki values were determined by application of the Cheng-Prusoff 
equivuation to the IC50 values, where: 

ICa 

30 Ki= (l+l3H-DHT])/Kdfor3H-DHT 
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To date, binding assays have not been performed utilizing ER or MR proteins. 

After correcting for non-specific binding, IC50 values were determined. The IC50 
value is defmed as the concentration of competing ligand needed to reduce specific binding 
by S0%. The IC50 value was determined graphically from a log-logit plot of the data. The 
5 Ki values were determined by application of the Cheng-Prusoff equivuation to the ICso 
values, the labeled ligand concentration and the Kd of the labeled ligand. 

The agonist, antagonist and binding activity assay results of selected steroid receptor 
HHxiulator compounds of present invention and the standard reference compounds on PR, 
AR, ER, GR and MR, as well as the cross-reactivity of selected compounds on all of these 
10 receptors, are shown in Tables 1-5 below. Efficacy is reported as the percent maximal 
response observed for each compound relative to the reference agonist and antagonist 
compounds indicated above. Also reported in Tables 1-5 for each compound is its 
antagonist potency or ICso (which is the concentration (nM), requivuired to reduce the 
maximal response by 50%), its agonist potency or EC50 (nM). PR, AR and GR protein 
1 5 binding activity (Ki in nM) is shown in Tables 1 -2 and 4. 

Table 1 : Agonist, antagonist and binding activity of selected steroid receptor 
modulator compounds of present invention and the reference agonist 
compound. Progesterone (Prog), and reference antagonist compound, 
20 mifepristone (RU486), on PR. 





PR Agonist 


PR Antagonist 


PR 


Cmpd 


CV-l Cells 


CV-l Cells 


Binding 




Efficacy 


Potency 


Efficacy 


Potency 


Ki 


No. 


(%) 


(nM) 


(%) 


(nM) 


(nM) 


103 


na 


na 


91 


780 


372 


104 


39 


2.750 


71 


120 


82 


109 


na 


na 


87 


138 


23 


116 


nt 


nt 


85 


549 


38 


117 


na 


na 


68 


462 


na 


124 


74 


1.600 


36 


10 


4 


126 


124 


2,400 


58 


145 


11 


132 


22 


6,400 


76 


80 


31 


150 


24 


3,200 


91 


24 


17 


152 


na 


na 


82 


130 


53 


161 


47 


203 


75 


209 


3 


163 


77 


15 


. 45 


3.617 


1 
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PRAg nist 


PR Antagonist 


PR 


Cmpd 


CV-1 Cells 


CV-1 CeUs 


Bindine 




Efficacy 


Potency 


Efficacy 


Potency 


Kj 


No. 


(%) 


(nM) 


(%) 


(nM) 


(nM) 


191 


26 


9 


74 


150 


1 


195 


89 


13 


na 


na 


3 


210 


72 


16 


na 


na 


3 


220 


147 


33 


na 


na 


1 


221 


105 


117 


na 


na 


4 


228 


114 


40 


na 


na 


3 


271 


na 


na 


78 


32 


10 


286 


na 


na 


84 


155 


61 


291 


na 


na 


79 


46 


4 


310 


na 


na 


70 


260 


7 


313 


26 


300 


94 


140 


87 


328 


86 


2200 


65 


26 


7 


331 


na 


na 


88 


210 


273 


332 


138 


3 


na 


na 


0.4 


368 


183 


43 


na 


na 


4 


374 


231 


4 


na 


na 


0.5 


377 


101 


550 


na 


na 


20 


379 


na 


na 


87 


350 


25 


381 


0 1 

oJ 


CO ■ 

58 


na 


na 


18 


385 


27 


82 


45 


2300 


31 


389 


133 


17 


na 


na 


4 


391 


na 


na 


65 


120 


187 


400 


na 


na 


68 


370 


14 


401 


43 


600 


na 


na 


150 


452 


119 


2400 


70 


24 


17 


455 


na 


na 


76 


35 


10 




100 


4 


na 


na 


3 


RU486 


na 


na 


96 


0.1 


0.8 



na = not active (Le. efficacy of <20 and potency of >1 0,000) 
nt = not tested. 
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Table 2: Agonist, antagonist and binding activity of seliected steroid receptor 
modulator compounds of present invention and the reference agonist 
compound, dihydrotestosterone (DHT), and reference antagonist 
compound, 2-hydroxyflutamide (Flut), on AR. 



Cmpd 


AR Agonist 
CV-1 Cells 


AR Antagonist 
CV-l Cells 


AR 
Binding 


No. 


Eflicacy 
(%) 


Potency 
(nM) 


Efficacy 

(%) 


Potency 
(nM) 


K 
(nM) 


238® 


96 


10 


na 


na 


44 


247 


23 


2,400 


69 


34 


864 


255 


na 


na 


82 


25 


675 


256 


na 


na 


91 


62 


4,500 


260 


na 


na 


53 


24 


435 


265 


na 


na 


78 


56 


23 


405 


na 


na 


89 


77 


6 


414 


118 


1 


na 


na 


0.3 


416 


88 


340 


24 


5009 


388 


417 


na 


na 


74 


21 


23 


418 


na 


na 


63 


200 


1000 


419 


29 


1800 


74 


46 


60 


420 


40 


2100 


80 


32 


346 


437 


na 


na 


72 


13 


38 


445 


74 


7 


32 


8450 


13 


DETT 


100 


6 


na 


na 


2 


Flut 


na 


na 


87 


26 


2085 



na - not active (Le. efficacy of <20 and potency of >10,000) 
® profiles as an AR antagonist in vivo 

10 
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Table 3: Agonist, antagonist and binding activity of seleaed steroid receptor 
modulator compounds of present invention and the reference agonist 
compound. Estrogen (Estr), and reference antagonist compound ICI 
164,384 (la 164). on ER. 



Cmpd 


ER Agonist 
CV-1 CcUs 


ER Antagonist 
CV-1 Cells 


No. 


Efiicacy 

(%) 


Potency 
(nM) 


Efficacy 
(•/•) 


Potency 
(nM) 


161 


nt 


nt 


86 


505 


170 


nt 


nt 


78 


580 


191 


nt 


nt 


93 


330 


192 


na 


na 


80 


195 


194 


nt 


nt 


94 


390 


195 


90 


1900 


68 


4406 


Estr 


100 


7 


na 


na 


ICI 164 


na 


na 


99 


43 



10 



nt " not tested 



15 



(rest of page left purposely blank] 
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Table 4: Antagonist and binding activity of selected steroid receptor modulator 
compounds of present invention and the reference antagonist 
compounds, RU486 and Spironolactone (Spir), on GR and MR, 
respectively. 

5 



Cmpd 


GR Antagonist 
CV-l Cells 


MR Antagonist 
CV-l Cells 


GR 
Binding 


No. 


Efficacy 

(%) 


Potency 
(nM) 


Efficacy 

(%) 


Potency 
(nM) 


K, 
(nM) 


161 


97 


600 


58 


1000 


137 


167 


96 


855 


61 


2000 


21 


170 


94 


1550 


84 


410 


47 


192 


81 


280 


70 


320 


214 


195 


96 


590 


47 


1900 


26 


RU486 


100 


1 


77 


1100 


0.4 


Spir 


80 


2000 


96 


25 


nt 



nt • not tested 



10 

Table 5: Overall agonist and antagonist potency of selected steroid receptor 
modulator compounds of present invention and the reference 
agonist and antagonist compounds shown in Tables 1-4 on PR, 
AR,ER,GRandMR, 

15 



Cmpd 


PR Potency 


AR Potency 


ER Potency 


GR 
Potency 


MR 
Potency 


No. 


Agon 
(nM) 


Antag 

(nM) 




Antag 

(nM) 


Agon 

(nM) 


Antag 

(nM) 


Antag 

(nM) 


Antag 

(nM) 


124 


1600 


10 


nt 


1500 


2100 


na 


na 


na 


150 


3200 


24 


nt 


140 


nt 


na 


2700 


1900 


163 


15 


3617 


nt 


1550 


na 


2150 


1330 


1450 


170 


73 


145 


nt 


290 


nt 


580 


1550 


410 


191 


9 


ISO 


nt 


S20 


nt 


330 


nt 


nt 


192 


na 


89 


nt 


79 


nt 


195 


280 


320 


195 


13 


na 


nt 


470 


1900 


4406 


590 


1900 


255 


na 


3050 


na 


25 


na 


na 


na 


na 


260 


na 


230 


na 


24 


nt 


nt 


nt 


nt 


Prog 


4 


na 


1300 


na 


na 


na 


na 


nt 


RU486 


na 


0.1 


na 


12 


na 


1500 


0.7 


1100 


DHT 


na 


1800 


6 


na 


1700 


na 


na 


nt 


Flut 


na 


1900 


na 


26 


na 


na 


na 


na 


Estr 


nt 


nt 


na 


na 


7 


na 


na 


nt 
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Cmpd 


PR Potency 


AR Potency 


ER Potency 


GR 
Potency 


MR 
Potency 


No. 


Agon 
(nM) 


Antag 

(nM) 


Agon 
(nM) 


Antag 

(nM) 


Agon 
(nM) 


Antag 

(nM) 


Antag 

(nM) 


Antag 

(nM) 


ICI 164 


na 


na 


na 


na 


na 


160 


na 


na 


Spir 


nt 


268 


ni 


nt 


na 


na 


20(X) 


25 



na=not active (i.e^ efficacy of >20 and potency of >10,000) 
nt=not tested 



5 

As can be seen in the Tables, Compounds 163, 191, 332 and 374 are highly selective 
PR agonists, while Compounds 124, ISO, 328 and 455 are highly selecuve PR antagonists. 
Importantly, these PR antagonist Compounds show very little or no cross reactivity on GR, 
or any of the other tested steroid receptors. In contrast, the known PR antagonist, RU486, 
10 shows strong cross reactivity on both GR and AR, showing essentially equivual potency as 
both a PR and GR antagonist. Thus RU486 may not be generally useful for long-term, 
chronic administration due to this undesirable GR cross reactivity. Furthermore, 
Compounds 255, 260, 417 and 437 of the present invention shown equivual or better 
activity as AR antagonists than the known antagonist compound 2-OH-flutamide. 

15 

EXAMPLE 359 

The effectiveness of selected compounds of the present invention as PR agonists was 
investigated in the well recognized uterine wet weight assay, as described in CJ. Marcus, 
''Mitosis in the rat uterus during the esux>us cycle, early pregnancy and early 

20 pseudopregnancy", 10 BioL Reprod., 447 (1 974), S. Sakamoto et ah, "Effects of esu^ogen 
and progesterone on thymidine kinase activity in the immature rat uterus", 145 Am. J, 
Obstet. Gynecol., 71 1 (1983), and C.W. Emmens and R.L Dorfman. "Estrogens" (Ch. 2) and 
"Antiestrogens" (Ch. 3). in Methods in Hormone Research, ed. R.L Dorfman, Academic 
Press, New York, New York, pplOl-130 (1969), die disclosures of which are herein 

25 incorporated by reference. Four to five week old, ovariectomized, Sprague-Dawely rats 
(Harlan-Sprague-Dawely, Indianapolis, IN) were obtained 1 week after surgery and allowed 
to acclimate for an additional week after shipment. Compound 163, Compound 210, 
medroxyprogesterone acetate (MP A) (Sigma, St. Louis, MO) a synthetic progesterone 
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agonist, and estrone (El) (Sigma, St. Louis, MO) a synthetic estrogen agonist, were fully 
dissolved in purified sesame oil (Croda. ParsippanyJ^T). Animals were randomized into 
treatment groups (4 rats/group) and administered Compound 163, Compound 210, or MPA 
(0.3, 1 .0 or 3.0 mg/rat, 0.5 mL volumes, oral, once a day for three days in the presence of 
estrone (1 0 fjg/day, subcutaneous). Additional control groups of rats were administered 
estrone or vehicle (i.e. sesame oil) alone. Animals were sacrificed on the fourth day of the 
experiment. Upon necropsy, uterine wet weights were obtained, and are reported in Table 6 
below. 



1 0 Table 6: Mean uterine wet weights in presence of estrone ( 1 0 jig), MPA, a 
recognized PR agonist, and Compounds 163 and 210 of the present 



IS 



20 



mvention. 



Group 


El 


MPA 


Cmpd 163 


Cmpd 210 


Meaii Uterine 


w 


(mg) 


(mg) 


(mg) 


Wet Weight (mp) 


Control 


none 


none 


none 


none 


45 


1 


10 


none 


none 


none 


205 


2 


10 


0.3 


none 


none 


140 


3 


10 


1:0 


none 


none 


130 


4 


10 


3.0 


none 


none 


130 


5 


10 


none 


3.0 


none 


125 


6 


10 


none 


none 


0.3 


110 


7 


10 


none 


none 


1.0 


100 


8 


10 


none 


none 


3.0 


100 



As can be seen in Table 6, estrone alone increased uterine wet weight 4-fold over 
control treated animals. MPA co-administered with estrone significantly decreased the 
uterine wet weight at doses of 0.3 mg. I.O mg, and 3.0 mg/rat Compound 163 at a dosage 
of 3 mg/rat, decreased by approximately half, die mean uterine wet weight, as did 
Compound 210 at doses of 0.3 mg, 1.0 mg. and 3.0 mg/rat. 



EXAMPLF^WSn 

The activity of Compound 1 50 of the present invention as a PR antagonist ' 
25 measuied via an implantation assay, a recognized test of antiprogestin activity, as described 
in FJJ3ronson. ct al., "ReproducUon", M Biology of the Laboratory Mouse, 2nd ed., pp 



; was 
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187-204, McGraw Hill, New York, NY (1966), the disclosure of which is herein 
incorporated by reference. Virgin female mice (ICR strain) were caged with fertile males of 
the same strain overnight and examined the next morning for vaginal plugs (Day 1 of 
pregnancy). Mating was assumed to have taken place at 02.00 h, time 0. 
5 The animals were treated orally with a known amount of the antiprogestin, 

mifepristone (RU486) or Compound 150 daily between days 2 and 4 of pregnancy. 
Compound 150 was dissolved in sesame oil (50 mg/mL) and kept at room temperature 
before use. RU486 was first dissolved in 100% ethanol and diluted to a concentration of 10 
mg/mL with sesame oil. Control animals received an equivuivalent volume of the control 
10 vehicle, sesame oil, alone. 

The animals were sacrificed, and autopsies were carried out at Day 8 of pregnancy, 
and numbers of implantation sites counted and recorded, and are shown in Table 7 below. 
Each group consisted of between 5 and 7 animals. 



1 5 Table 7: Percent pregnancy rate in mice in the presence of RU486 (mifepristone) 
a recognized PR antagonist, and Compound 1 50 of the present invention. 



Group 


RU486 


Cmpd 150 


Percent 


(mg/day) 


<"g^*'ay) 


Prei^ncyRate . 


Control 


none 


none 


100 


1 


1.0 


none 


0 


2 


none 


2.5 


50 


3 


none ' 


5.0 


0 



As can be seen from Table 7, the control group of mice exhibited a pregnancy rate of 
20 one hundred. Administration of 1 .0 mg/day of RU486 resulted in a pregnancy rate of zero, 
while administration of Compound 150 at 2.5 mg/day and 5.0 mg/day resulted in pregnancy 
rates of 50 and 0, respectively. In addition, the above noted effect on pregnancy rate of 
Compound 150 was reversed to the control level by the simultaneous injection of the known 
PR agonist Compound R5020 (promegestone; (]7P)-17.methyM7-(l-oxopropyl) estra-4,9- 
25 dien-3-one; New England Nuclear, Boston, MA) at a dose of 1 .0 mg per day. 
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EXAMPLE 361 

The activity of selected compounds of the present invention as AR antagonists was 
investigated in an inmiature castrated male rat model, a recognized test of the aniiandrogen 
activity of a given comj>ound, as described in L.G. Hershberger et al., 83 Proc. Soc. ExptL 
5 Biol Med., 175 (1953); P.C. Walsh and R.F. Gittes. "Inhibition of extratesticular stimuli to 
prostatic growth in the castrated rat by antiandrogens", 86 Endocrinology, 624 (1970); and 
B J. Furr et aL, "IQ 176334: A novel non-steroidal, peripherally selective antiandrogen", 
1 13 J. Endocrinol, R7-9 (1987), the disclosures of which are herein incorporated by 
reference. 

10 The basis of this assay is the fact that the male sexual accessory organs, such as the 

prostate and seminal vesicles, play an important role in reproductive function. These glands 
are stimulated to grow and are maintained in size and secretory function by the continued 
presence of serum testosterone (T), which is the major serum androgen (>95%) produced by 
the Leydig cells in the testis under the control of the pituitary luteinizing hormone (LH) and 

15 follicle stimulating hormone (FSH). Testosterone is converted to the more active form, 
dihydrotestosterone (DHT), within the prostate by 5a-rcductase. Adrenal androgens also 
contribute about 20% of total DHT in the rat prostate, and about 40% of that in 65-year-old 
men. F. Labrie et al.. 16 Clin. Invest Med, 475-492 (1993). However, this is not a major 
pathway, since in both animals and humans, castration leads to almost complete involution 

20 of the prostate and seminal vesicles without concomitant adrenalectomy. Therefore, under 
nonnal conditions, the adrenals do not support significant growth of prostatic tissue. M.C. 
Luke and D.S. Coffey, "The Physiology of Reproduction" ed. by E. Knobil andXD. Neill, 7, 
1435- 1487 (1994). Since the male sex organs are the tissues most responsive to modulation 
of androgen activity, this model is used to determine the androgen-dependent growth of the 

25 sex accessory organs in immature castrated rats. 

Male inmature rats (60-70 g. 23-25-day-old, Sprague-Dawley, Harlan) were 
castrated under metofane anesthesia. Five days after surgery, animals groups were dosed for 
3 days as follows: 

(1) control vehicle 

30 (2) Testosterone Propionate (TP)(0.1 mg/rat/day, sub cutaneous) 

(3) TP plus flutamide, a recognized antiandrogcn, as a reference 
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compound, and/or a compound of the present invention 
(different doses, oral administration, daily) to demonstrate 
antagonist activity, or 
(4) a compound of the present invention alone (different doses, 
5 ora] administration daily) to demonstrate agonist activity 

At the end of the 3-day treatment, the animals were sacrificed, and the ventral 
prostates (VP) and seminal vesicles (SV) were collected and weighed. To compare data 
from different experiments, the sexual organ weights were first standardized as mg per 100 

10 g of body weighty and the increase in organ weight induced by TP was considered as the 
maximum increase (100%), Super-anova (one factor) was used for statistical analysis. 

The gain and loss of sexual organ weights reflect the changes of cell number (DNA 
content) and cell mass (protein content), depending upon the serum androgen concentration. 
See Y. Okuda et al., 145 J Urol, 188-191 (1991), the disclosure of which is herein 

IS incorporated by reference.. Therefore, measurement of organ wet weights is sufficient to 
indicate the bioactivity of androgens and androgen antagonists. In immature castrated rats, 
replacement of exogenous androgens increased the weights of the ventral prostate (VP) and 
the seminal vesicles (SV) in a dose-dependent manner as shown in Table 8. 

20 Table 8: TP-Induced Ventral Prostate and Seminal Vesicle Growth in casurated 
immature rats, with oral dosing once daily, for 3 days. 



Treatment 
(mgTP) 


VP 

(wet wt) 


%VP 
growth 


SV 
(wet wt) 


%SV 
growth 


0 


10.5±1.0 


100 


7.5±0.6 


100 


0.01 


15.4±0.6 


146.5 


12.3±0.8 


165.1 


0.03 


23.5±1.3 


224.1 


27.5±0.8 


369.5 


0.1 


35.3±2.1 


337.0 


42.0±2.0 


563.8 


0.3 


43.6±1.1 


415.9 


45.9±1.9 


616.1 


1 


44.8±3.7 


427.4 


51.0±5.4 


684.6 



25 The maximum increase in organ wet weights was 4 to S-fold when dosing 3 

mg/rat/day of testosterone (T) or 1 mg/rat/day of testosterone propionate (TP) for 3 days. 
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The EC50 of T and TP were about 1 mg and 0.03 mg, respectively. The increase in the 
weights of VP and SV also correlated with the increase in the senim T and DHT 
concentrations. Although administration of T showed 5-tinies higher serum concentrations 
of T and DHT at 2 hours after subcutaneous injection than that of TP, thereafter, these high 
levels declined very rapidly. In contrast, the scnim concentrations of T and DHT in TP- 
ircated animals were fairly consistent during the 24 hours, and therefore. TP showed about 
10-30-fold higher potency tiian free T. 

In this immature castrated rat model, a known AR antagonist (flutamide) was also 
administered simultaneously with 0.1 mg of TP (EDgo). inhibiting the testosterone- 
mediated increases in the weights of VP and SV in a dose-dependent manner as shown in 
Table 9. The antagonist effects were similar when dosing orally or subcutaneously. 
Compounds 255 and 261 also exhibited AR anugonist activity by suppressing the 
testosterone-mediated increases in Uie weights of the VP and SV. as summarized in Table 9. 

15 Table 9: Inhibition of TP-InducedVentral Prostate and Seminal Vesicle Growth 

m castrated immature rats at oral dosing, once daily, for 3 days of 
flutamide (flut). Compound 255 or Compound 261 . 



10 



20 



Treatment 


VP 
(wet wt) 


VPwt 
(%ofTP 
(0.1) control) 


SV 
(wet wt) 


SVwt 
(%ofTP 
(0.1) control) 


Control 


9.8±1.2 


36.2 


9.9±0.9 


21.7 


TPfO.1) 


25.5±1.2 


100 


33.6±4.0 


100 


TP+ flut (1.0) 


I2.4±l.l 


49.9 


8.5±0.6 


30.3 


TP+ flut (3.0) 


9.5 ±0.4 


37.4 


9.8±0.5 


29.3 


TP+255(0J) 


22.1 ±0.7 


86.4 


29.8±2^ 


88.7 


TP+255(1.0> 


20.0±4.5 


78.2 


24.8±9.0 


73.9 


TP+255(3.0) 


17.3±1.2 


67.7 


20.4±1.2 


60.6 


TP+ 261 (1.0) 


21.0±1.7 


84.4 


23.8±1.8 


85.0 


TP+26U3.0) 


16.7±1.0 


67.1 


20.8±1.3 


74.2 



Pharmacolo gical and Other Applicfltinnt 

As will be discernible to those skilled in the art, the non-steroid modulator 
compounds of the present invention can be readily utilized in pharmacological applications 



wo 96/19458 



333 



PCr/US9S/16096 



where PR, AR, ER, GR and/or MR antagonist or agonist activity is desired, and where it is 
desired to minimize cross reactivities with other steroid receptor related IRs. In vivo 
applications of the invention include administration of the disclosed compounds to 
mammalian subjects, and in particular to humans. 
5 The following Example provides illustrative pharmaceutical composition 

formulations: 

EXAMPLE 362 

Hard gelatin capsules are prepared using the following ingredients: 

10 Quantity 

(mg/capsule) 

COMPOUND 191 140 
Starch, dried 100 
15 Magnesium stearate 10 

Toul 250 mg 

The above ingredients are mixed and filled into hard gelatin capsules in 250 mg 

quantities. 

A tablet is prepared using the ingredients below: 

20 Quantity 

(mg/tablet) 

COMPOUND 191 140 

Cellulose, microcrystalline 200 

25 Silicon dioxide, fumed 10 

Stearic acid 10 ' 

Total 360mg 

The components are blended and compressed to form tablets each weighing 665 mg. 

Tablets, each containing 60 mg of active ingredient, are made as follows: 
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Quantity 
(me/tablets 

COMPOUND 191 60 ~ 

5 Starch 45 

Cellulose, microcrystalline 35 
Poly vinylpyrrolidone (PVP) 

(as 10% solution in water) 4 
Sodium caiboxymethyl starch (SCMS) 4 j 

10 Magnesium stearate 

Talc 



15 



25 



Total 



0.5 
150 mg 



The active ingredient, starch, and cellulose are passed through a No. 45 mesh U.S. 
sieve and mixed thoroughly. The solution of PVP is mixed with the resultant powdere. 
which are then passed through a No. 14 mesh U.S. sieve. The granules so produced are 
dried at 50° C and passed through a No. 1 8 mesh U.S. sieve. The SCMS, magnesium 
stearate, and talc, previously passed through a No. 60 mesh U.S. sieve, and then added to the 
granules which, after mixing, are compressed on a tablet machine to yield tablets each 
20 wei^ng 150 mg. 

Suppositories, each containing 225 mg of active ingredient, may be made as follows- 
C0MP01^191 225 mg 

Saturated fatty acid glycerides 2.000 mp 

Total 2.225 mg 

The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in 

the sanirated fatty acid glycerides previously melted using the minimum heat necessary. 
The mixture is then poured into a suppositoiy mold of nomial 2g capacity and allowed to 



cool. 



An intravenous formulation may be prepared as follows: 



30 COMPOUND 191 100 mg 

Isotonic saline 1.000 mL 

^•y^«>> 100 mL 

The compound is dissolved in the glycerol and then the solution is slowly diluted 
35 with isotonic saline. The solution of the above ingredients is then administered 
intravenously at a rate of 1 mL per minute to a patient. 
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While in accordance with the patent stanites, description of the prefcmed 
embodiments and processing conditions have been provided, the scope of the invention is 
not to be limited thereto or thereby. Various modifications and alterations of the present 
invention will be apparent to those skilled in the art without departing from the scope and 
5 spirit of the present invention. 

Consequently, for an understanding of the scope of the present invention, reference 
is made to the following claims. 
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(XIV) 



(XV) 



(XVI) 



(XVU) 



(xvni) 
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wherein: 

is a heterdaiyl optionally substituted with a Ci - C4 alkyi, F, CI, Br, NO2, CO2H, 
C02R^. CHO. CN, CF3. CH2OH or COCH3. where is hydrogen, a Ci - C4 alkyl or 
pofluoroalkyl, aiyl, heteroaryl or optionally substituted allyl, aiylmethyl, alkynyl or alkenyi, 
5 and w^ere said heteroaryl is attached to compounds of formulas I and X through a 
carbon or nitrogen atom; 

R^ is hydrogen, a Ci - C4 alkyl or perfluoroalkyl, lydroxymethyl, aiyl. heteroaryl or 
optionally substituted all^, aodmethyl, alkynyl or alkenyi; 

R^ through R* each independently are hydrogen, F, CI, Br, I, NO2. CO2H, C02R^, 
1 0 COR^ CN. CF3. CH2OH, a C1-C4 alkyl or perfluoroalkyl. OR^, SR^ S(0)R^ S02R^ 

SO3H, S(^lRV)R^ S(0)(NRV)R^ NrV, aiyl, heteroaryl or optionally substituted 
allyl, aiylmethyl. alkynyl or alkenyi, where R^ has the definition given above, R^ is hydrogen, 

a Ci - C4 alkji or peifiuoroalkjd, aiyl, heteroaryl, optionally substituted allyl or arylmethyl, 
i 8 8 

OR or NHR , where R is hydrogen, a C] - Ce alkyl or peifluoroalkyl, aiyl, heteroaryl, 

15 optionally substituted allyl or ai^imethyl. SC)2R^ or S(0)R^ 
9 10 

R and R each independently are hydrogen, a Ci - C6 alkyl or perfluoroalkyl, aiyl, 
heteroaryl or optionally substituted allyl, aiylmethyl, alkynyl or alkenyi, or r' and r' ® taken 
together can form a three- to seven-membered ring optionally substituted with hydrogen, F. 
OR^, or NR V, where R^ and R^ have the definitions given above; 
20 r" through R^^ each independently are hydrogen, F, Q, Br. I, NO2, CO2H, C02R^, 

COR , CN, CF3, CH2OH, a C]-C4 alkyl or perfluoroalkyl. OR^ SR^, S(0)R^ S02R^, 
SO3H. S(NrV)R^ S(0)(NrV)R^. NR V, aryl, heteroaiyl or optionally substituted 
allyl, aiylmethyl, alkynyl or alkenyi, where R^ R^ and r' have the definitions given above; 
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W is O, NH, hBl^, CH2, CHOH, C-0, 0C=0, (><:0, NR^^^ 
0=CNR'^. (>CNH, SC=0, 0=CS, or CHOCOR^, where has the definition given above, 
except that when W is NH, CH2 or O in the compounds of formula HI, then R^ ^ through 

R^^ and R^ cannot all be hydrogen when R^, R^ and R^^ are all CH3, nor can they be a 

r 3 9 

5 single CI or Br substituent with the remaining substituents all being hydrogen when R , R 

and R^^ are all CH3, and further except that when W is O or NH in the compounds of 

formula IV, then R^ through R^ and R* ' through R*^ cannot all be hydrogen when R^, r' 

andR^^areallCHs; 

7 7 

X is CH2, O, S or NR , where R has the definition given above; 

10 R*^ is hydrogen, OH, OR^' SR^',NrV, optionally substituted allyl, arylmethyl, 

17 

alkynyl, alkenyl, aryl, heteroaryl or C\ - C] 0 alkyl, where R is a Ci - C 10 alkyl or 

perfluoroalkyl, or is an optionally substituted allyl, arjdmethyl, aryl or heteroaryl, and where 
2 7 

R andR have the definitions given above; 
18 19 

R and R each independently are hydrogen, a Ci - €5 alkyl or perfluoroalkyl, aryl, 

18 19 

I S heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or R and R 

taken together can form a three- to seven-membered ring optionally substituted with 

2 7 8 2 7 8 

hydrogen, F, OR , or NR R , where R , R and R have the definitions given above; 

20 

R is a C] • C6 alkyl or an optionally substituted allyl, arylmethyl, alkenyl, aryl or 

heteroaryl; 

21 

20 R is hydrogen, a Ci - C4 alkyl or optionally substituted allyl, arylmethyl, aryl or 

heteroaryl; 

R^ is hydrogen, a Ci - C4 alkyl, F, CI, Br, 1, OR^, NR^^ or SR^, where R^ and R^ 
have the definitions given above; 
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is hydrogen, CI, Br. OR*, NrV, a Ci - C4 alkyl or perhaloalkyl, or is 



an 



optionally substituted ally!, aiylmethyl, alkynyl, alkenyl. aiyl or heteroaiyl, where R^ R^ and 
8 

R have the definitions given above; 
24 

R is hydrogen, F, Br, CI, a Ci - C4 alky! or perhaloalkyl, aryl, heteroaiyl, CF3. 
5 CF20R^^ CHjOR^^ or 0R^^ where R^^ is a Ci - C4 alkyl. except that R^* cannot be 
CH3 when Z is O, R^^ R^, R^^ and R^' are afl hydrogen and R^ r" and R^* aU are CH3; 

R^^ is hydrogen, a d - C4 alkyi, F, CI, Br, I, OR^ NrV or SR^ where R^ and r' 

have the definitions given above; 
27 28 

R aridR each independently are hydrogen, a Ci - C4 alkyl or petfluoroalkyl, 
1 0 heteroaiyl, optionally substituted allyl. aiylmethyl, alkynyl or alkenyl, or an aiyl optionally 
substituted with hydrogen, F, CI, Br. OR^ or NrV. or R^^ and R^* taken together can 
form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR^ 

or NR V. where R^ and R^ have the definitions given above; 
29 . 

R is hydrogen, a Cj - Ce alkyl or an optionaUy substituted allyl, aiyhnethyl, aiyl or 
15 heteroaryl; 

R^° and R^' each independently are hydrogen, a Ci - Ce alkyl or an optionally 

substituted allyl, aiylmethyl, aiyl or heteroaryl, or R^° and R^' taken together can form a 

three- to seven-membered ring optionally substituted with hydrogen, F, CI, OR^ or NshJ, 
2 7 

where R andR have the definitions given above; 
32 33 

R and R each independently are hydrogen, a Cj - C4 alkyl or an aiyl optionally 
substituted with hydrogen. F. CI, Br, OR^ or NrV. or R^^ and R^^ taken together can 
form 8 three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR^ 
or NrV, where R^ and r' have the definitions given above; 



20 



RNRr)nr:in: <wo 96i9458Aa i > 



wo 96/19458 



PCTAJS95/16096 



343 

nisOorl; 
Y is O or S; 

2 2 2 

Z IS S, NH, NR or NCOR , where R has the same definition given above; 

the wavy line in the compounds of formulas VII, XII, XIII and XVI represent an 
olefin bond in either the cis or trans configuration; and 

the dotted lines in the structures depict optional double bonds, except that when there 
is a C3 - C4 double bond in the nitrogen bearing ring of compounds of fonnula n, then R^ ' 
through R^* cannot all be hydrogen and R'', R^ and r'^ cannot all be methyl, and fiirther 

except when R^ is an aiyl, R^^, R^^ and R^' are all hydrogen, R^ is CH3 and Z is NR^, 
2 

thenR cannot be a Ci - C4 alkyl. 

2. A compound according to claim 1, wherein the compounds of formulae I 
through XVm comprise steroid receptor modulator compounds. 

15 3 . A compound according to dum 2, wherein the compounds of formulae I, II, 

in, IV, X and XI comprise PR antagonists. 

4. A compound according to claim 2, wherein the compounds of fomulae V and 
VI comprise PR modulators. 

20 

5 A compound according to claim 2. wherein the compounds of formulae VII, 
Vra, Xn, Xm, XrV, XV and XVI comprise PR agonists. 

6. A compound according to claim 2, wherein the compounds of formulae DC, 
25 XVn and XVm comprise AR modulators. 

7. A compound according to claim 6, wherein the compounds of fonnulae IX 
and XVn comprise AR antagonists. 

RN.<irXDCID: <WO 9ei945aA2 I > 
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8. A PR antagonist compound according to claim 3 selected from the group 
consisting of l,2,3,4-Tetrahydro-2,2,4-trimethyI-6-phenylquinoline (Compound 100); 1,2- 
Dihydro-2,2,4-trimethyl-6-(l,2,3-thiadiazol-5-yl)quinoline (Compound 101); 1,2-Dihydro- 
5 2,2,4-trimethyl-6-(l,3-oxa2ol-5-yl)quinoline (Compound 102); 6-(4,5•Dichloroimida2oM• 
yI)-l,2-dihydro-2,2,4-t^imethylquinoline(Compound 103); 6-(4-Bromo-l-methylpyrazol-3- 
yI)-l,2.dihydro-2,2,4-trimethylquinoIine (Compound 104); l,2-Dihydro-2,2,4-trimethyl-6-(3- 
pyridyI)quinoline (Compound 105); 6-(4-Fluorophenyl)-l,2,-dihydro-2,2,4- 
trimethylquinoline (Compound 106); l,2-Dihydro-6-(3-trifluoromethylphenyl)-2,2,4- 

10 trimethylquinoline (Compound 107); l,2-Dihydro-2,2.4-trimcthyl-6-(4- 

nitrophenyl)quinoline (Compound 108); 6-(2,3-Dichlorophenyl)-l,2-dihydro-2,2,4- 
trimethylquirioline (Compound 109); l,2-Dihydro-6-(2-hydroxycarbonyl-4-nitrophenyl)- 
2,2,4-trimethylquinoline (Compound 110); 6-(3,4-Dichlorophenyl>l,2-dihydro-2,2,4- 
trimethyiquinoline (Compound 111); 4-Ethyl-l,2-dihydro-2,2-dimethyl-6-phenylquinoline 

1 5 (Compound 1 12); l,2-Dihydro-2,2-dimethyl-6-phenyl-4-propylquinoline (Compound 1 13); 
6-(2-Chlorophenyl)-l,2-dihydro-2,2,4-trimethylqumoline (Compound 114), 1,2-Dihydro- 
2,2,4-trimethylindcno[l,2-^]quinoIine(Compoimd 115); l,2-Dihydro-2,2,4- 
trimethylindeno[2, 1 -/JquinoUne (Compound 1 1 6); 8-Bromo- 1 ,2-dihydro-2,2,4- 
trimethylindeno[l,2-^]quinoline (Compound 117); l,2-I>ihydro-2,2,4- 

20 trimethylbenzo[b]iurano[3,2^]quinoline (Compound 1 1 8); l,2-Dihydro*2,2,4- 

trimethylbenzo[b]furano[2,3':/]quinoIine (Compound 119); 6-Fluoro- 1 ,2-dihydro-2,2,4- 
tiimethylindeno[2,l-^quinoline (Compound 120); 9-Fluoro-l,2-dihydro-2,2,4- 
L-imethylindeno[l,2-g]quinoline (Compound 121); l,2-Dihydro-9-hydroxylmethyl-2,2,4- 
trimethylindeno[l,2-g]quinoline (Compound 122); 8-Chloro-l,2-dihydro-2,2,4- 

25 trimethylindeno[l,2-^]quinoline (Compound 123); 8-FIuoro-l,2-dihydro-2,2,4 
trimethylindeno[l,2-^]quinoline (Compound 124); 8-AcetyH,2-dihydro-2,2,4- 
tnoetbylindeno[l,2-g]quinoline (Compound 125); 6-Fluoro-l,2-dihydro-2,2,4- 
trimethylindeno[l,2-g]quinoline (Compound 126); 7-Bromo-l,2-^ydro-2,2,4- 
trimethylindeno[2,l':/lquinoline(Con^und 127); l,2-Miydro-2,2,4-trimethyl-7- 

30 nitroindeno[2,l-:/lquinoline (Compound 128); l,2-Dihydro-2,2,4-trimethyl-8- 
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nitroindeno[l,2-;g]quinoline (Compound 129); 6,9-Difluoro-l,2-dihydro-2,2,4- 
t:iinethyIindeno[l,2-^]quinoline (Compound 130); 7-Ruoro-l,2-dihydro-2,2,4-trimethyl-l 1- 
(thiomethyl)indeno[2,iy]quinoline (Compound 131); 5,8-Difluoro-l,2-dihydro-10-bydroxy- 
2,2,4-trimeth)4indeno[l,2>^]quinoline (Compound 132); 7,9-I>ifluoro-l,2-dihydro-10- 
5 hydroxy-2,2,4-tnmetfaylindeno[l,2-g]qiunoIine (Compound 133); 7,10-Difluoro-l,2-dihydro- 
2.2.4-trimethyl-S.-oxomdeno[3,2<:/]qumoIine (Compound 134); 7,9-Difluon>-l,2-dihydro- 
2,2,4-trimethyl>10-oxoindeno[l,2-;]quinoline (Compound 135); 8-Fluoro-l,2-dihydro-10- 
hydroxy-2,2.4-trimethylindeno[l,2-^]quinoIine (Compound 136); 8-Ruoro-l,2-dihydro- 
2,2,4-trimethyl-l 0-oxoindeno[ 1 ,2-^]quinoiine (Compound 137); 7-Fluoro- 1 ,2-dihydro-2,2,4- 
1 0 t;imethyl-8-nitroindeno[ 1 ,2-g^Jquinoline (Compound 138); 5-Chloro- 1 ,2-dihydro- 10- 
hydroxy-2,2,4-trimeth>dindeno[l,2-^]quinoline (Compound 139); 6-Fluoro-l,2-dihydro- 
2,2,4-trimethyl-10-oxoindeno[l,2-^]qumoline (Compound 140); 6-Fluoro-l,2-dihydro-10- 
hydroxy-2,2,4-trimethylindeno[l,2-^Jquinoline (Compound 141); 5,8-Difluoro-l,2-dihydro- 
2,2,4-trimethyl-10-(trifluoroacetoxy^eno[l,2-^]quinotine(Conq>ound 142); 6-(3,5- 

15 I>ifluorophenyI)-l^,3,4-tetral^dro-2,2,4-tnme%lquinoline(Comp^^ 143); 1,2-Diltydro- 
2,2.4-trimethyIindoIo[3.2-^]quinoline (Compound 144); 5-Ethyl-l,2-dihydro-2,2,4- 
tr:mcthylindolo[2,3-yiquinoline (Compound 145); 6-(3-Chlorophenyl)- 1 .2-dihydrd-2,2,4- 
trimethylquinoline (Compound 146); 6-(3,5-DifluorophenyI)-l,2-dihydro-2,2,4- 
trlmethylquinoline (Compound 147); 6-(3-Fluorophenyl)-l,2-dihydro-2,2,4- 

20 t.-imethylquinoline (Compound 148); l,2-Diltydro-2,2,4-trimethyl-6-<4-pyridyl)quinoline 
(Compound 149); 6K3-Cyanophenyl)-l,2-diliydro-2,2,4-trimethylquinc)line (Compound 
150); 6<3.5-DichlorophenyI)-l,2Hiihydro-2,2,4-trinutlqrlquinc^ 151); 6-(2,3- 

Dmuorophenyl)-l,2-dihydio-2,2,4-trimethylquinoline (Compound 152); l,2-Dihydro-2,2,4. 
trimeth)d-6-(pentafluorophen^)quinoline (Compound 153); l,2-Dihydro-2,2,4-trimethyl-6- 

25 [4-(trifluoroacetyI)phenyI)quinoline (Compound 1 54); 1 ,2-Dihydro-2,2,4-trimethyl-6-( 1.3- 
pyrimid-5-yl)quinoIine (Compound 155); 6-(3-Cyanophenyl>l,2,3,4-tetrahydro-2,2,4- 
trjnethylquinolineJCompound 156); 5,8-Difluoro-l,2-dihydro-2,2.4-tTimethylindeno[l,2- 
« Iquinoline (Compound 157); 7, 10-Difluoro-l,2-diltydro-2,2,4-trimetM>ndeno[2, 1 - 
yjquinoline (Compound 158); 8-Cyano-l,2-diliydro-2,2,4-trimethyIindeno[3,2-e)q 

30 (Compound 270); 6-(3-Cyano-5-fluorophenyl)-l,2-dihydro-2,2,4-trimethyIquinoline 
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(Compound 271); 6.(3 -Cyan£>^fluorophenyl)-1.2-dihydro-2.2.4-trimetMquinoto^ 
(Compound 272); 6-(3-Cyano-6.fluorophenyl>l,2.d%dfD.2.2.4-tiimethylqum^^ 
(Compound 273); 6-[5.fluoro-3KtrifluoromethyI)pheijyl].l,2Klihydro-2,2,4- 
trimethylquinoline (Compound 274); 6<3H:hloro.2.niethylpheny!)-1.2.dihydn)-2.2,4- 
Lixethylquinoline (Compound 275); 1.2-I>iMro-2A4-trimethy|.6-(3-nhrophenyOqum^^^ 
(Compound 276); 6K3.Acetylphenyl)-1.2.dihydro.2A4-trimethylquinoUne (Compound 
277); 6-(3.<^o-2.mcthylphenyl).1.2.dihydro.2.2Atrimethy]qui^^^^^ (Compound 278); 
l,2.Dihydro-2^,4-trimethyl.6-(3.methylphenyI)quinofo (Compound 279); 6K5.Fluoro-3- 
r.itrophenyl).l,2.dihydro-2.2>trimethylquinoline (Compound 280); I,2-Dihydro-6.(3. 
methoxyphenyl)-2,2.4.trimethylquinoline (Compound 281); 6<5.Cyano.3.pyridyl).l,2- 
dihydro-2.2.4-trimethylqumolme (Compound 282); l,2-Dihydro-2^.4.tTimethyl-6K2.methy!- 
3-nitrophenyl)quinoline (Compound 283); 6-(2-Amino.3,5-difluorophenyl)-l,2Hiihydro, 
2.2,4-trimethylquinoline (Compound 284); 6K3.Bromo.2HAloro.5.fluorophenyI).l,2. 
dilo.dro-2,2.4-trimethylqumoline (Compound 285); 6K3^yano-5.fluorophenyl)-l,2.dihydro- 
2.2,4.trimethyI-3.quinolone (Compound 286); 6K3.Huoro-2.methylphenyl)-l,2slihydro- 
2,2,4.trimethylquinoline (Compound 287); l,2-I>ihydro-2.2.4-trim«hyl.6K3- 
methylthiophenyOquinoline (Compound 288); 6K5-Chloro.2-thienyl)-l,2-dihydro.2.2 4- 
t-imethylquinoUne (Compound 289); l,2-Dfliydro.2,2.4-trimethyl.6^^ 
inienyDquinoline (Compound 290); 8-Fluoro-l,2.dihydro-2,2,4-trim«hy|.6K3. 
r.itrophenyl)quinoline (Compound 291); l,2-I>ihydro-6K3.nitrophenyl)-2,2.4,8- 
tetramethylquinoline (Compound 292); 6.(5-Bromo-3.pyridyl)-l,2.dihydro^2.2,4. 
t imethylquinoline (Compound 293); 6K3-Bromo.2.pyridyl).I,2.dihydro-2^,4. 
funethylquinoline (Compound 294); 6K3-Bromo.2.thienyl).l,2-dihydro.2,2.4- 
tnmethylquinoline (Compound 295); 1.2.Dihydro^2.3.5.6.tetrafluoro-»-p^dyl)-2.2 4- 
t-imethyiquinoline (Compound 296); 5.8.Difluoro.l.2^ydro-6.(3-nitrophenyl).2.2.4. 
trimethylquinoline (Compound 297); 2.4.Diethyl-8-fluoro-l,2.dihydro-2-methyl-6K3. 
rurophenyl)qumoline (Compound 298); 6K3-BromophenyI)-l,2-dihydro-2.2.4- 
limethylquinoline (Compound 299); l,2-Dihydro-2,2,4.trimethyl.6-(5.nitro-2- 
thienyDquinoline (Compound 300); l,2-Dihydro.6K2,4,5-trifluorophenyI)-2.2.4. 
t-imethylquinoline (Compound 301); 6K3-Bromo-5-fluorophenyl).1.2KJihydro-2,2.4- 
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trimethylquinoline (Compound 302); 6-(5-Carboxaldehyde-3-thienyI)-l,2-dihydro-2,2,4- 
trimethylqumoline (Compound 303); l,2-Dihydro-2,2,4,7-tetramethyl-6-(3- 
nitrophenyl)quinoline (Compound 304); 6-(5-Fluoro-2-methoxy-3-nitrophenyI)-l,2-dihydro- 
2,2,4-trimethylquinoline (Compound 305); 6-(3-Chloro-2-metboxyphenyl)-1.2-dihydro- _ 
5 2,2,4-trimethylquinoIine (Compound 306); l,2-Dihydro-2,2,4-trimethyl-6-(2,3,4. 

trifluorophenyOquinoline (Compound 307); 6-(3-Bromo-2-methylphenyl)-l,2-dihydro-2,2,4- 
trimethylquinoline (Compound 308); 7.Chloro-l,2-dihydro-2,2,4-trimethyl-6-(3- 
nitrophenyl)quinoline (Compound 309); 5-Chloro-l,2-dihydro-2,2,4-trimethyl-6-(3- 
nhrophenyI)quinoline (Compound 310); 8-ChIoro-l,2-dihydro-2,2,4-trimethyl-6-(3- 

1 0 nitrophenyl)quinoline (Compound 311); 8-Ethyl- 1 ,2-dihydro-2,2,4-trimethyl-6-(3- 
nitrophenyOquinoline (Compound 312); 9-Chloro-l,2-dihydro-2,2-dimethyl-5- 
coumarino[3,4-/|quinoIine (Compound 313); l,2^Dihydro-9-methoxy-2,2,4-trimethyl-5- 
coumarino[3,4'^quinoline (Compound 314); 9-Euoro-l,2-dihydro-2,2,4,l 1-tetramethyl-S- 
coimuuino[3,4^quinoIine (Compound 3 1 5); l,2-Dihydro-2,2,4,9-tetramethyl-5- 

1 5 coumarino[3,4:/)quinoline (Compound 3 1 6); 7-Chloro- 1 ,2-dihydro-2,2,4-trimethyl-5- 

coumarino[3,4:/]quinoline (Compound 3 1 7); (/2/S)-9-Chloro-l ,2-dihydro-5-methoxy-2,2,4- 
trimcthyl-5/r-chromeno[3,4-/lquinoline (Compound 319); (/?/5)-9-Fluoro-l,2-dihydro-2,2,4- 
trimethyl-5//-chromeno[3,4^quinoIine (Compound 328); 6-(5-Cyano-2-thienyl)-l,2- 
dihydro-2,2,4-trimethylquinoline (Compound 451); 6-(5-Cyano-3-thienyl)- 1 ,2-dihydro-2,2,4- 

20 trimethylquinoline (Compound 452); 6-(3-Eormylphenyl)-l,2-dihydro-2,2,4- 
trimethylquinoline (Compound 453); l,2-Dihydro-2,2,4-trimethyl-6-[3- 
(methylsulfonyl)phenyl]quinoline (Compound 454); (/ViS)-6-(3-Cyano-5-fluorophenyl)- 
l,2,3,4-Tetrahydro-2,2,4-tnmethylquinoIine (Compound 455); and (/2/5)-9-Chloro-U2- 
dihydro-2,2,4-tnmethyl-5-phenyl-5/f-chromeno[3,4-y]quinoline (Compound 456). 

25 

9. A PR modulator compound according to claim 4 selected from the group 
consisting of (R/Sy S-Butyl- 1 ,2-dihydro-2,2,4-trimethyl-5//-chromeno[3 ,4./|quinoline 
(Compound 160); (/V5)-l,2-I>ihydro-2,2,4-trimethyl-5-phenyl-5//-^hromeno[3,4-/|quinoline 
(Compound 161); (/J/5)- 1,2,3 ,4-Tetrahydro-2,2-dimethyl-4-methyiidene-5-phenyI.5/^- 
30 chromeno[3,4:/JquinoUne (Compound 1 62); (/?/iS)-5-(4-.Chlorophenyl)- 1 ,2-dihydro-2,2,4- 
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trirnethyl-Ji/-chromeno[3,4'^quinoline (Compound 163); (/2/iS)-5-(4.Chlorophenyl)- 1,2,3,4- 
tetrahydro-2,2-dimethyl-4-methyUdene-5//-chromeno[3,4-:/]quin^^ (Compound 164); 
(/V5>5-(4-FluorophenyI)-l,2-dihydro-2,2,4-trimethyl-^^ 

(Compound 165); (/?/iS)-5-(4-Acetylphenyl)-l,2-dihydro-2,2Atrimethyl-5//-chromenoI3,4.- 
5 y]quinoline (Compound 166); (/&^5)-l,2-Dihydro-2,2,4-trimethyl-5-(4-methylphcnyl)-5//- 
chromeno[3,4.y}quinoline (Compound 167); (i2/5)-l,2-Dihydro-5-(4-methoxyphenyl)-2,2,4- 
trimethyl-5//-chromeno[3,4-y)quinoline (Compound 168); (/?/5)-l,2-Dihydro-2,2,4- 
triniethyl-5-[4-(trifluoromethyl)phenyli-5//-^hromeno[3,4-/jquinoline (Compound 1 69); 
(^5)-l,2-Dihydro-2,2,4-trimethyl-5-(thiophen-3-yl)-5/f-^hromeno[3,4-y]qum^^^ 

10 (Compound 170); (-)-li2-Dihydro-2,2,4-trimethyl-5-(4-methylphenyI)-5//-chrom 
y]quinoline (Compound 171); (-)-5-(4-Chlorophenyl)-l,2-dihydro-2,2,4-trimethy|.5//- 
chromeno[3,4-y]quinoiine (Compound 172); (7J/5)-U2-Dihydro-2,2,4-trimethyl-5-(3. 
methylphenyl)-5/^-chromeno[3,4-/]quinoline (Compound 173); (+H4/,5/)-5.(4. 
Chlorophenyl).l,2,3,4-tctrahydro-2,2,4-trimeihyl-5//-chromeno[3,4-/|qu^ 

15 174);(-)-(4/,5/)-5-(4-Chlorophenyl)-l,23,4.tetrahydro-2,2,4.trimrt 

yiquinoline (Compound 175); (i?/5-4/,5i/)-5-(4-Chlorophenyl)-l,2,3,4-tetrahydro-2,2,4- 
trimethyl-5^-chromeno[3,4-y]quinoline (Compound 176); (/i/5)-5-(3-Chlorophenyl)-l,2- 
dihydro-2,2,4-trimethyl-5//.chromeno[3,4.y]quinoline (Compound 1 71)\ (R/Sj-S-ii- 
Chlorophenyl)-l,23,4-tetrahydro-2,2-4imethyl-4-mcthylidene-i^^ 

20 (Compound 1 78); (/V5).5-(4.Bromophenyl)-l .2.dihydro-2,2,4-trimethyl-5^^^ 

y]quinoline (Compound 179); (^5)-5-(4-BromophenyI)-l,2,3,4-tetrahydro-2,2-dimethyl-4- 
mcthyUdene-5/^chromeno[3.4:/]qumoIine (Compound 180); (/2/5)-5-(3-Bromophenyl)-l, 2- 
dihyd^q-2,2Atrimethy^5/^ch^omeno[3,4-/|quinobne (Compound 181); (/2/5)-5-(3- 
Bromophenyl)- 1 ,23 ,4.tetrahydro-2,2-dimethyl-4-methyUdene-5//-chromeno[3 ,4-/|quinoline 

25 (Compound 182); (/?/5)-5.(3,4.Dichlorophenyl).l, 2-dihydro-2,2,4-trimethyl.J7/- 

chromeno[3,4-_/]quinoline (Compound 183); (/2/5)-5-(3-Bromo-2-pyridyl)-l,2-dihydro-2,2,4- 
trimethyl-5/f-chromeno[3,4^quinoline (Compound 184); (/J/5)-l,2-Dihydro-5-hydroxy- 
2,2,4-trimethyl-i/f-^omcno[3,4^quinoline (Compound 185); (/J/5)-l,2-Dihydro-2,2,4. 
trimethyl-5-methoxy-5//<hromcno[3,4:/lquinoUne (Co^^ 186); (/?/5)-l,2-Dihydro- 

30 2,2,4-trimeth>i-5-propoxy-5/r^hromeno[3 A/lquinbline (Compound 1 87); (/?/5)-5-AlIyl- 
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1 ,2-dihydro-2,2,4-trimethyI-5//-chromeno[3,4-/lquinoline (Compound 1 88); (R/S)- 1 ^2- 
Dihydro-2,2,4-trimethyl-5-propyI-5/^-chromeno[3,4-y]quinolm^ (Compound 189); (72/*^- 1,2- 
Dihydro-2,2,4-trimethyl-5-(2-pyridyl)-5//-chromeno[3,4-/)quinoline (Compound 1 90); 
(i?/5)-5-(3-Fluorophenyl)- 1 ,2-dihydro-2,2,4.trimethyl-5//-chromeno[3,4-/|quinoline 
5 (Compound 191); (/V5>5-(3-Fluorophenyl)-l,2,3,4-tetrahydro-2,2-dimethyl-4-methylidene- 
5H-chromeno[3,4-y)quinoline (Compound 192); (/^S)-U2-Dihydro-2,2,4.trimethyl.5- 
propylihio-5//-chromeno[3,4-yjquinoline (Compound 193); (/?/5)-l,2-Dihydro-5-(3- 
methoxyphenyl)-2,2,4-trimcthyl-5//-chromeno[3,4-y]quinoline (Compound 194); (R/S) 1,2- 
Dihydro-2,2,4-trimethyl-5-[3-(trifluoromethyl)phcnyl]-i//-chromeno[3,4-/|quinoli 

10 (Compound 195); (/^'5)-5-(3-Fluo^o-4-methylphenyl>l,2-dihydro-2,2,4-trimeth 

chromeno[3,4-/|quinoline (Compound 196); (/l^iS)-5-(4-Bromo-3-pyridyI)-l,2-dihydro-2,2,4- 
trimethyl-J//-chromeno[3,4-y]quinoline (Compound 197); (i2/5).l,2-Dihydro-2,2,4. 
trimethyl-5-(3-pyridyl)-5//-chromcno[3,43^quinoline (Compound 198); (/J/5)-5-(4-Chloro- 
3-fluorophenyl)-l ,2-dihydro-2,2,4-trimcthyI-5^<^^ (Compound 1 99); 

1 5 . (/V5)-l ,2-Dihydro-2,2,4,5-tetramethyl-5i/-chromeno[3,4-/Iquinoline (Compound 200); 
(i2/5)-l,2-Dibydro-5.hexyl-2,2,4-trimethyl-5^-chromeno[3,4-/lqum^^ (Compound 201); 
l,2-Dihydro-2,2,4.trimethyl-5//-chromeno[3,4^quinoline (Compound 202); (J?/5)-l,2- 
Dihydro-5-(3-methylbutyl)-2,2,4-trimethyl-5/^-chromeno[3,4-_/]quinoline (Compound 203); 
(/2/5)-5-(4-Ch]orobutyl)- 1 ,2-dihydro-2,2,4.trimethyl-5//-chromeno[3,4./lquinoIine 

20 (Compound 204); (/?y5)-5-Benzyl-l\2-dihydro-2,2Atrimethyl-5/^-chromeno[3,4-y]qum 
(Compound 205); (JJ/iS)-5-<4-Bromobutyl)-l,2^ihydro-2,2,4-trimethyl-5//-chrom 
/jquinolinc (Compound 206); (/2/5)-5-Butyl-9-fluoro-l,2-dihydro-2,2,4-trimethyl-5//- 
chromeno[3,4-/]quinoline (Compound 210); (i2/5>S-Butyl-8-fluoro-l,2-dihydro-2,2,4- 
tnmeth34-5/^-chromeno[3,4-y]quinoIine (Compound 21 1); (7?/5)-5-(3-ChIorophenyl)-9- 

25 fluoro- 1 ,2-dihydro-2,2,4-trimethyl-5//-chromeno[3 ,4-/lquinoline (Compound 2 1 2); (/2/5)-5- 
(4-Chloro-3-methylphenyl)-9-fluoro-l,2-dihydro-2,2,4-trimethyl-J/r-chromeno[3,4- 
" /Jquinoline (Compound 213), (7J/S)-5-(4-ChlorophenyI)-9.fluoro-l ,2-dihydro-2,2,4- 

trimethyl-5//.chromeno[3,4-/|quinoline (Compound 214); (/?/5)-9-Fluoro-l,2-dihydro-5-(4- 
methoxyphenyl)-2,2,4-trimethyl-5/f<hromeno[3,4-/|quinoiine (Compound 215); {R/SyS- 

30 Fluoro* 1 ,2-dihydro-5-methoxy]-2,2,4-trimethyl-5/^-chromeno[3,4-y]qum^ (Compound 
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216); (^^5.(4.ChlorophenyI)-8-fluoro-l,2-dihydro-2,2,4-trimethyl.^^^^ 
yjquinoline (Compound 217); and (^5>9-Chloro-5-(4.chlorophenyl)-l,2-dihydro-2,2,'4- 
trimethyl-i/^-chromeno[3,4-y]quinoline (Compound 218); 9^hloro-l,2.dihydro-2,2,4. 
trimethyl-5//^hromeno[3.4-y]quinoline (Compound 320); (/t<S)-9-Fluoro-l,2-dihydro.5- 
5 methoxy-2.2Atrimethyl-5//<hromenQ[3.4.yiquinoline (Compound 322); (/J/5)-9-Fluoro- 
1.2-dihydro.2.2AtrimetM-5-thiopropoxy-5/r^hromeno[3,4^^^^^ (Compound 323) 
(/^S)-9-Fluoro-1.2-dihydro-2,2.4-trimethyI-5.propoxy-5/^^^ 
(Compound 324); (/2/^l,2-Dihydro.9.methoxy-2,2,4-trimethyl-5i/-chromen^ 
yiquinoline (Compound 329); (/t<S)-l,2-Dihydro.2,2.4,9-tetramethyl-5^^^^^ 
10 yjquinoline (Compound 330); (/2/^7-ChJoro-1.2-dihydro-2.2.4Wthyl-5iy<hrom«^^^^ 4- 
/}quinoline (Compound 331); (/i/5>5K4.Bromo-3-pyridyl>l,2,3.4.tctrahydro-2,2.dime%^^ 
4-methylidene-5/f-chromeno[3,4-/]quinoline (Compound 347); (/Z/5).5-(3.5. 

Dmuorophenyl>1.2KJihydro-2.2.4.trimethyl.5^<hromeno[3A^^^^^^ 
(/V5)-5.(3.Bromo.5.fluorophenyl).1.2.3Atetrahydro-2,2siime%l^^^ 

15 cliromeno[3.4./]quinoline (Compound 352); (Z)-1.2,.Dihydro.5-(2,4,6. 
trimethyIben2yKdene)-2.2,4.trimethyW^^ 
Benzylidene.9-fluoro-l,2.dihydro-2.2All-tetramethyl-5^^^^^ 
(Compound 377); (^5>5K4-Chlorophenyl>1.2.3.4-tetrahydro-2,2-dimethyl-5^. 
chromeno[3.4-y]-4.quinoUnone (Compound 378); (il/5)-5K4-Chlorophenyl)-l 2 3 4- 

10 tctrahydro-2.2,3.3.tetramethyl.5//<hromeno[3.4-/)^q^^^^^ (Compound 379) (/i/A)- 
5-(4-CWorophenyI>l,2-dihydro.2.2-dimethyl.5//-chromenoP 
380). (+K^*-^/.5/)-5-(4^hlorophenyl)-l A3Atetrahydro.2.2,^^ 
chromeno[3.4-y].3-quinolinone (Compound 381); (-H^»^/.5/).5-(4^hlofophenyl)-l 2 3 4. 
tctrahydro-2,2,4-trimetM-5^H:hromeno[3Ay]-3^um^^ (Compound 382); {RJS)-S^^ 

5 CUorop.henyl).1.2.3.4-tctrahydro-2.2.dime%1.5^<hromeno[3Ay]-^ 

(Compound 383); (^-S).3<3.FluorobenzyI>5<3.fluorobenzyIidene)-U.3>tet^^^^ 
hydrpxy.2A4.trim«hyI.5/f-chromeno[3Ay)quinoline (Compound 384); (/2/5)-3,5.Dibutyl. 
U3.4-tctrahydro-3-hydroxy-2.2.4-trimethyl-5/f-cW^ 

385);(/J/5)-5-Butyl-l,2.3,4.tetrahydro.2.2.4-trim«hyl.5//^o^^^^ 
3.. (Compound 386); (/2/5^/.50-lA3ATet«hydro-2,2Atrimethyl.5.ph«^^^^^ 
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chroineno[3,4-y]-3-quinolinone (Compound 387); (/?/5-^/.5«)-l,2,3,4-Tetrahydro-2,2,4- 
triinethyl-5-phenyl-5//-chromeno[3,4-:/]-3-quinolinone (Compound 388); (R/S-^l,6u}- 
l,2,3,4-Tetrahydro-2,2,4-trimethyl-6-phenyl-5/f-isochromeno[3,4-/|-3-quinolinone 
(Compound 390); (/2/5~//,d/)- 1,2,3 ,4-Tetrahydro-2,2,4-trimethyl-6-phenyl-5H- 
5 isochromeno[3,4:^-3-quinolinone (Compound 391 ); (/{/5'-i/,</i/,5v)-5-(4-Chlorophenyl)- 
l,2,3,4-tetrahydro-3-n)ethoxy>2,2,4-trmethyl-5//-chroineno[3,4>/]qu^ 
397); (/?/S-J/.^i/.5/)-5-(4-Chlorophenyl)-l ,2,3,4-tetrahydro-3-methoxy-2,2,4-trimethyl-5//- 
chromcno[3.4-yiquinoline (Compound 398); (iV5-3/.'^«,5/)-5-(4-Chlorophenyl)-l,2,3,4- 
tetrahydro-3-propyloxy-2,2,4-trimethyl-5//-chromeno[3,4-:/]quinoline (Compound 399); 
1 0 (/2/5-i/.-/i/.5i/>-5-{4-Chlorophenyl)-l ,2,3,4-tetrahydro-3-propyloxy-2,2.4-trimethyl-5/^- 
chromeno[3,4-y3quinoline (Compound 400); and (i2/-y-//,5/)-3-Benzenzylidene-5-(4- 

chlorophenyl)-1.2.3.4-tetrahydro-2,2,4>trimethyl-5//-chromeno[3,4-/)qumoline (Compound 
401): 

10. . A PR agonist compound according to claim 5 selected from the group 
consisting of (2)-5-Butylidene-l ,2-dihydro-2,2,4-trimethyl-5//-chromeno[3,4-y]quinorme 
(Compound 219); (Z)-5-Benzylidene-l,2-dihydro-2,2.4-trimethyl-5//-chromeno[3,4- 
y]quinoline (Compound 220); (Z)-5-(4-Euorobenzylidene)- 1 ,2-dihydro-2,2,4-trimethyl-5^. 
chromeno[3,4-/|quinoline (Compound 221); (Z)-5-(4-Bromobenzylidene)-l,2-dihydro-2,2,4- 
trimethyl-;5^-chromeno[3,4:/]quinoline (Compound 222); (Z)-5-(3-Bromobenzylidene)-l,2- 
dihydro-2.2,4-trimethyl-5/f-chronjeno[3,4-y]quinoline (Compound 223); (Z)-5-(3- 
Chloroben2ylidene> 1 ,2<lihydro-2,2 Atrimethyl-5J/-chromeno[3,4-/|quinoIine (Compound 
224);(Z>5-(3-Ruorobenz^dene)-l;2-^ihydro-2,2,4-tiimethyl-5/r^;hromeno[3,4-/]quinoto^ 
(Compound 225); (Z)-5-(2-ChlorobenzyIidene)-l,2-dihydro-2,2,4-trimethy^5//- 
diromeno[3,4^quinoline (Compound 226); (Z)-5-(2-Bromobenzylidene)-l,2-dihydro-2,2,4- 
trimethyl-5/r-chromeno[3,4-y]quinoline (Compound 227); (2)-5-(2-Euoroben2ylidene)-l,2- 
dihydro-2,2,4-trimethyl-J/^-chromeno[3,4-/|quinoline (Compound 228); (Z)-5-(2,3- 
Difluoroben2yIidene)-l,2-dihydro-2,2,4-trimethyI-5^r-chromeno[3,4-/|quinoUne (Compound 
229); (Z>5-(2,5-Difluoroben^dene)-l ,2-dihydro-2,2,4-trimethyl-5//-chromeno[3,4- 
/Iquinoline (Compound 230); (Z)-9-Fluoro-5K3-fiuoroben^lidene)-l,2-dihydro-2,2,4- 
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trimethyl-5//-chromeno[3,4-/|quinoline (Compound 231); (2>9-Fluoro-5-{3. 
methoxybenzyUdCTe> l,2-dihydro-2,2,4-trimcthyl-J//<hromeno[3 A/lqdnol^^ (Compound 
232); (2)-8-Fluoro.5K3-fluororbenzyUdene)-l ,2-dihydro-2,2,4-trimethyl-5//-ch^^ 
/)quinoline (Compound 233); (JtJS^l, 5i/).5-(4-Chlorophenyl>l,2,3,4-tetrahydro.2.2,4. 
5 trimethy]-5^-chromeno[3,4-/]-3-quino]inone (Compound 234); (R/S-41, 5/)-5-(4- 
Chlorophenyl)-l,2,3.4-teti^dro-2^>trimethyl-5//-chromeno[3,4-^ 
(Compound 235); and (/2/5)-5-(4-Chlorophenyl).l,2,3,4.tetrahydro-2.2,4,4.tetramethyl-J//- 
chromenot3,4-/]-3-quinolinone (Compound 236); 5^3-Fluoroben2yl). 1 ,2-dihydro-2,2.4- 
trimethyI-5//-chromeno[3.4-y]quinoline (Compound 318); (A^5)-9-Chloro-l,2-dihydro-2,2,4- 
10 trimethyl.5-propyloxy-5^^-chromeno[3,4-/|quinoUne (Compound 321); (/2/S>5-Butyl-9. 
chloro-l,2-dihydro-2,2,4-trimethyl-5^rchromeno[3,4-yiquinoline (Compound 325); (/J/5).5. 
Butyl-l,2Hdihydro-9-methoxy.2,2>tTimethyl-5^-chromeno[3,4./JqumoI^^^ (Compound 
326); (/^S)-9.Fluoro- l,2-daiydro-2,2,4,5.tetramethyI.5//-chromeno[3 A/lqw^^^ 
(Compound 327); (/^S)-9-Chloro-l,2-dihydro-2,2,4.5.tetramethyl-5^<hromeno[3,4. 
15 /Iquinoline (Compound 332); (/l^5-(4.Bromophenyl)-9-chioro-I,2-dihydro-2,2.4. 
tiimethyl-5fl-chromeno[3,4^quinoline (Compound 333); (;?/^9-Chloro-5-(3. 
cMorophenyl)-l,2^ydro-2,2.4-trimethyl-5jy-chromeno[3,4./lquinoline (Compound 
(/t5)-9-Chloro-1.2-dihydro-2,2,4.trimethy|.5-(3-methylphenyl)-5^.chromeno[3,4. 
/Iquinoline (Compound 335); (^^9.Chioro-5.(4-chloro-3.methylphenyl)-1.2-dihydro- 
20 2,2,4-trimethyl-5//-chromeno[3,4-yjquinoline (Compound 336); (/t<S)-9-Chloro-l ,2-dihydro- 
5-[3KtrmuoromethyI)phenyI).2,2,4.tiimethyl-5/^-chromeno[3,4-^ 
337); (/^S)-9-Chloro.5-(3,5-dichlorophenyl).l,2slihydro-2,2.4-trimetM^ 
jOquinoHne (Compound 338); (i«^9.Chloro-l,2-dihydro.5-(4-methoxyphenyl).2,2.4- 
trimethyl.5/f-chromeno[3,4-/)quinoline (Compound 339); (i^S>9-CWoro.5-(3.fluoro-4. 
25 niethoxypheiiyl)-U-d%dro-2,2,4.trimethyl.5^r-chromra^ (Compound 
340);(/t<S)-9-Chloro-5-(4-fhiorophenyl)-I.2-dihydro-2.2Atrimethyl-5//-chromeno[ 
/]quinoIine(Compound 341); (i2/5).9.Chloro.5-(3.chloro-4-methoxy-5-methylphenyl)-l,2- 
dihydro.2,2>trimethyl.5i/-chromeno[3,4-/]qumoIine (Compound 342); (i?/5)-9-Chloro-5- 
(4-fluoro-3.methyIphenyl)-l,2-dihydro-2,2.4-trime%1.5/^<hromeno[3.^^ 
JO (Compound 343); (itS)-9-Chloro-5-(3-fluorophenyl).l,2sfiMro-2,2.4-trimethyl.5 
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chr6ineno[3.4-y]quinoline (Compound 344); (R/Sy 1 ,2-Dihydro-2,2,4-trimcthyl-5-[(3,4- 
inethylenedioxy)phenyl]-5/f-chromeno[3,4]-/quinoline (Compound 345); (/?/5)-5-(4-Chloro- 
3-methylphenyl)-l,2-dihydro-2,2,4-trimethyI-5//-chromeno[3,4]-/quino!ine (Compound 
346); (/2/5)-5-(3,5.I>ichlorophcnyl)-l,2-dihydro-2,2,4-triraethyl-5//-chromeno[3,4- 
5 yiquinoline (Compound 349); (/2/5)-5-(3-Bromo-5.methylphenyl)-l ,2-dihydro-2,2,4- 
trimethy|.5//-chromeno[3,4-/lquinoline (Compound 350); (/y5)-5-(3-Bromo-5- 
fluorophenyl)- 1 ,2-dihydro-2,2,4-trimethyl-5//-chromeno[3,4-/lquinoline (Compound 351); 
(JJ/5)-5-[4-Fluoro-3-(trifluoromethyl)phenyl]- 1 ,2-dihydro-2,2,4-trimethyl-5/^-chromeno[3,4- 
yiquinoline (Compound 353); (il/5)-9-Fluoro-l,2-dihydro-2,2.4-trimethyl-5-(3- 

10 methylphenyl)-5//-chromeno[3,4-y]quinoline (Compound 354); (;?/5)-l,2-Dihydro-9- 
methoxy-2,2,4-trimethyl-5-(3-methylphenyl)-5W-chromeno[3 ,4-/|quinoline (Compound 
355); (/l/S)-9-Fluoro-5-(3-fluoro-4-methojQrphenyl). 1 ,2-dihydro-2,2,4-trimethyl-5//- 
chromenoI3,4-y]qumoline (Compound 356); (il(S)-9.Fluoro-l,2-dihydro-2,2,4-trimethyl-5- 
[3-(trifluororoethyl)pheityl]-5/^-chromeno[3,4-/lquinoline (Compound 357); (7?'S)-9-Fluoro- 

15 5-(4-fluoro-3-methylphenyl)-l,2-dihydro-2,2,4-trimethyl-5//K:hromcno[3,4-y]quinolin^ 
(Compound 358); (Z)-5-(2,4-Difluorobenzylidene)-l,2-dihydro-2,2,4-trimethyl-5//- 
chromeno[3,4-/)quinoline (Compound 359); (Z)-5-(3,4-Difluorobenzylidene)-l,2-dihydro- 
2,2,4-trimethyl-5^-chromeno[3,4-/quinoline (Compound 360); (Z)-5-(3-Fluorobenzylidene)- 
l,2,3,4-tetrahydro-2,2,4-trimethyl-J/f-chromeno[3,4-/|quinoline (Compound 361); (Z)-5- 

20 (2,6-DifluorobenzyIidene)-l,2-dihydro-2,2Atrimethyl-J//-chromeno[3,4-/|qw 
(Compound 362); (Z)-l,2,-Dihydro-5-(2-methylbenz3didene)-2,2,4-trimethyl-5//- 
chromeno[3,4-y]<)uinolme (Compound 363); (Z)-9-CMoro-5-(2,5-difluorobenzj1idene)-l,2- 
dihydro-2,2,4-trimethyl-5/f-chromeno[3,4:/lquinoIine (Compound 365); (Z)-5-Benzylidene- 
9-chloro-l,2-dihydro-2,2,4-trimethyl^5i^-chromeno[3,4:/lquinoline (Compound 366); (2)-9- 

25 Chloro- 1 ,2-dihydro-2,2,4-triraethyl-5-(2-methylbenzyIidene>5/^-chromeno[3.4-y]quinoline 
(Compound 367); (Z)-5-Benzylidene-9-cWoro- 1 ,2-dihydro-2,2-dimethyl-5//-chromeno[3 ,4- 
/Iquinoline (Compound 368); (Z)-9-Chloro-5-(2-fluorobenzylidene)-l,2-dihydro-2,2,4- 
trimethyl-5/r-chromeno[3,4:/]quinoline (Compound 369); (Z)-9-Chloro-5-(3- 
fluorobenzyUdene)-l,2-dihydro-2,2Atrimethyl-5/f-<hromeno[3Ayiqu>noline( 

30 370); (r/Z)-5-Ben25didene-9-fluoro-l,2-dihydro-2,2,4-trimethyl-5//-chromCTo[3,4- 
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yjquinoHne (Compound 37 1 ); (2)-5-Benzylidene-8.fluoro.l,2.dihydro-2,2,4.trimethyl-5/^. 
chromeno[3,4-/]quinoline (Compound 372); (2)-5-Benzylidene-l,2-dihydro-9-methoxy- 
2,2,4-trimethyl-5/^-chromeno[3,4-yiquinoUne (Compound 373); (2)-9-Ruoro-l,2-dihydro- 
2,2,4-trimethyl-5-(2-methylbenzylidene>5//-chromeno[3.4-/Jquinoline (Compound 374); 
(2)-8-Fluoro-l,2-dihydro-2,2.4-trimetliyl-5<2-methyIbenzyUdene)-5//.<:hromeno[3,4. 
yjquinoline (Compound 375); (Z)-l,2-Dihydro-9-methoxy-2,2,4.trin)ethyl-5-(2- 
methylbenzyljdene)-5//-chromeno[3,4./)quinoline (Compound 376); (Z)-(R/S)-5-(3- 
Fluorobenzylidene)- 1 ,2,3.4-tetrahydro-2,2,4-trimethyl-5//-chromeno[3 .4-y]-3-quinolinone 
(Compound 389). (ZH/2/5)-5-(Benzylidene)-l,2,3.4.tetrahydro-2,2,4-trimethy|.5^. 
chromeno(3.4-y]-3-quinolinone (Compound 392); (i?/5-^Utf)-5-(3-Fluorophenyl)-l,2,3,4- 
tetrahydro-2.2.4-trimethyl-5//-chromeno[3,4l/|.3-quinoUnone (Compound 393); iR/S-4l.5f). 
5-(3.Ruorophenyl).i.2.3Atetrahydro-2.2.4-trimethyl-5/Miromeno[3A/^^^^ 
(Compound 394); (JV5~//.50-l ,2,3,4-Tetialiydro-2,2,4.trimethyl-5-[3- 
(trifluoromethyl)phenyl]-5//-chromeno[3,4-/]-3-quinolinone (Compound 395); (/V5.^/.5m). 
.l,2,3,4.Tetrahydrp-2,2,4-trimethyl.5-[3Ktrifluorom«hyl)phenyl]-5/^-chromeno[3,4^^ 
quinolinonc (Compound 396); (/J/5-//,5i/)-5-(4-Chlorophenyl)-l,2,3,4-tetrahydro-2,2.4- 
trimethyl-5//K:hromeno[3,4-y]-3-quinolinone (Compound 402); (/?/5-7/,5/)-5-(4- 
Chlorophenyl)- 1 .2,3.4-tetrahydro-2.2,4-trimethyl-5iy<hromeno[3,4-y}-3-quinolinone 
(Compound 403); and (^^5-Butyl-l,2^ydro.2.2.4,9.tetramethyl-i//-chromeno[3.4- 
yjquinoline (Compound 457). 

11. An AR modulator compound according to claim 6 selected from the group 
consisting of 1.2-Dihydro-2,2,4.trimethyl^metho>cymethyW.pyranono[5,6-^]quinoline 
(Compound 237); l,2-I>iIvdro-2,2>trimetliyl-6-trifluoromethyl-8-pyranono[5,6-g]quinoIine 
(Compound 238); l,2-Dihydro-2,2,4.trimethyl-10.isocoumarino[4,3.g]quinoline (Compound 
239); l,2-Dihydro-2,2,4.trimethyl.l0-isoquinolono[4,3-^]quinoline(Compound 240); 1,2- 
I>ihydro-2,2.4,6-tetramethyl.8-pyridono[5,6.^]quinoIine(Compound241); 1,2-Dihydro-lO- 
hydroxy-2,2,4-trimethy]-10/f-isochromeno[4,3-^]quinoline (Compound 242); 1, 2-Dihydro- 
2,2,4.6-tetramethyl.8H-pyrano[3,2.f]quinoline (Compound 243); (/e/S).l,2,3,4.Tctrahydro. 
2,2,4.trimethyH0-isoquinolono[4,3-^]quinoIine (Compound 244); l,2.Dihydro.2,2,4- 
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trimethyl-10-thioisoquinolono[4,3-jf]quinolme (Compound 245); (+)- 1,2,3, 4-Tetrahydro- 
2,2,4-trimethyl- 1 0-isoquinolono[4,3-^]quinoline (Compound 246); 1 ,2-Dihydro-2,2,4- 
trimethyl-6-trifluoromethyl-8-pyridono[5,6-^]quinoline (Compound 247); {R/SyiX^y^ 
Tetr^ydro-2,2 Atrimethyl-6-trifluoromethyl-8-pyranono[5,6-^]quinoIm^ (Compound 250); 
5 1 ,2-Dihydro-2,2,4-trimethyl-6-trifluoromethyl-8-thiopyranono[5,6-g]qu^ (Compound 
251); (/J/5>U2,3,4-Tetrahydro-2.2Atrimethyl-6-tri£luorome^ 
gjquinoline (Compound 252); 6-Chloro(difluoro)methyl-l,2-dihydro-2,2,4-trimethyl-8- 
pyranono[5,6-^]quinoline (Compound 253); 9- Acetyl- l,2-dihydro-2,2,4-trimethyl-6- 
trifluoromethyl-8-pyridono[5,6-^]quinoline (Compound 254); 1,2-Dihydro-2,2,4,10- 

10 ieuamethyl-6-trifluoromethyl-8-pyridono[5,6.^]quinoline (Compound 255); 1,2-Dihydro- 
2,2,4-trimethyl-6-(l J,2,2,2-pentafluoroethyl)-8.pyranono[5,6-g]quinol^^^ (Compound 256); 
(Jl/5)-6-Chloro(difluoro)methyl-l,2,3Ateti^ydro-2.2,4-trimethyl-8-^^ 
gjquinoline (Compound 257); 7-Chloro- l,2-dihydro-2,2,4-trimethyl-6-trifluoromethyl-8- 
pyranono[5,6-g]quinoline (Compound 258); (il/5)-7.Chloro-l,2,3,4-tetrahydro-2,2,4- 

1 5 trimethyl-6-trifluoromethyl-8-pyranono[5,6-^]quinoIine (Compound 259); 1 ,2,3 ,4- 

Tctrahydro-2,2,4-trimethyl-6-trifluoromethyl-8-pyridono[5,6-^]qumoH^^ (Compound 260); 
l,2-Pihydro-2,2,4,9-tetramethyl-6-trifluoromethyI-8-pyridono[5,6-g]q (Compound 

261) ; 1 ,2-Dihydro-2,2,4-trimethyl-8-trifluoromethyl-6-pyridono[5,6-g]quinoline (Compound 

262) , 6-pich]oro(ethoxy)methyl]-l,2-dihydro-2,2,4-trimethyl-8-pyranono[5,6-^^ 

20 (Compound 263); 5-(3-Fuiyl)-l,2-dihydro-2,2,4-trimethyl-8-pynmono[5,6-^]quinoline 
(Compound 264); l,2-Dihydro-l,2,2,4-tetramethyl-6-trifluoromethyl-8-pyranono[5,6- 
gjquinoline (Compound 265); l,2-Dihydro-6-trifluoromethyl-2,2,4-trimethyl-9-thiopyran-8- 
ono[5,6-g] quinoiine (Compound 266); l,2-Dihydro-l,2,2,4,9-pentamethyl-6- 
trifluoromethyl-8-pyridono[5,6-g]quinoline (Compound 267); 7-Chloro-l,2-dihydro-2,2,4- 

25 trimethyl-6-trifluoromethyl-8-pyridono[5,6-^]quinoline (Compound 268); and 6- 

Chloro(difluoro)meihyl-l,2-dihydro-2,2,4-trimethyl-8-pyridono[5,6-^]qu (Compound 
269), (iy5)-l,2,3ATetrahydro-l,2,2Atetramethyl-6-trifluoromethyl-8-pyranono[5 
gjquinoline (Compound 404); (i2/5)-5-(3-Furyl)-l,2,3,4-tetrahydro-2,2,4-trimethyI-8- 
pyranono[5,6-j?]quinoIine (Compound 405); 5-(3-Furyl)-l,2-dihydro-l,2,2,4-tetramethyl-8- 

30 pyranono[5,6-^]quinoline (Compound 406); 5-(3-FuryI)-l,2-dihydro-l,2,2,4-tetramethyl-8- 
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thiopyranono[5,6.^]qumoline (Compound 407); 6^hloro.5K3-fuiyl)-l,2^ihydro. 1.2,2,4- 
tetnunethyl.8-pyranono[5,6.^]quuioline (Compound 408); l,2,3.4.Tetrahydro-2.2.4.10. 
tetraroethyl-6.trifluorome%1.8-pyridoiK)[5,6-^]qumoiine (Compound 409); (/2/5).l,2,3,4. 
Tetrahydro-*-methyl-6.trifluorom«hyi.8.pyranono[5,6.^]qum^^^ 410). j 

DMro-2,2^iimetbyl-6-tri£hioromethyl-8.pyranonot5,6.^]qu^^^ (Compound 411); 
l,2,3,4.Tetrahydro-2,2.dimethyi.6.trifluorometM^^ 

412); l,2.3,4-Tetrahydn>.6-trifluoromethyl-8-pyranono[5.6-^]quinoline (Compound 413); 
(/V5)^E%1.1.2,3Atetrahydro-6.trifluoromethyI.8-pyranono[5,6-^]quin^^^^ 
414); (^5)-l,2.3 ATetrahydro-1.4.dimethyl-8-pyranono[5.6-^]quinoline (Compound 415); 
(^5)^Ethyl-l,2.3>tetrahydro-l.methyl.8-pynmono[5,6.^]qumoline (Compound 4 16); 
2.2-Dimethy|.1.2,3.4.tctrahydro-6.tri&«,methyI.8-pyrido 
417);(/l«).l,2,3.4-tetrahydro-6-trifluorometM-2.2Amm^^^ 
quinolinone (Compound 418); 5-Trifluoromethyl-7.pyridono[5,6-.]indoline (Compound 
419); 8-(4-Chlorobenzoyl)-5-trifluoromethyl.7.pyridono[5.6-e]indoUne (Compound 420); 7- 
15 ter/.ButyIoxycarl)amoyl.l,2-dihydro-2.2,8.trimethylquinoline (Compound 421); 1.2.3.4- 
Tetrahydro-6.trifluoromethyl-8.pyridono[5,6-/]quinoline (Compound 422); 1 ,2-Dihydro-6- 
trifluoromethyl-1.2,2.4.tetramethyl.8-pyridono[5,6.y]quinoIi^ (Compound 423); 3,3- 
Dimethyl-5-trifluoromethyl-7.pyridono[5.6-e]indoline (Compound 424); («/S)- 1.2.3,4- 
Tetrahydro^methyl.6KtrifluoromethyI>8-pyridono[5.6.^]quinoIine (Compound 425); 
(^5)-l,2.3,4-Tetrahydro^me%l-6KtrifluoromethyI).8-pyridono[5,6-^^^^^ 
(Compound 426); 1 A2..Trimethyl.l.2.3.4-t«rahydro-6.tri^^^ 
^Jquinoline (Compound 427); (/J^1.2,3,4.Tetrahydro^propyl.6-irifluoromcthyI-8- 
pyranono[5.6.^]qumoline (Compound 428); l,2,3.4-Tetrahydro-2,2,4-trimcthyI-6- 
trifluoromethyl.9.thiopyfai»^K)no[5.6-^]quinoUne (Compound 4^ 
25 tetrmethyl^trifluoromethyl.9.thiopyran.8-ono[5,6-^]quin^^^ (Compound 430); 1.2.3.4- 
Tetrahydro-l,2,2-trimethyl.6-trifluoromethyl-8.pyridono[5.6.^]qw^^^^ (Compound 43 1); 

l,2,3,4-Tmahydro-l-methyl^propyl-6-trifluoromethyl-8.pyranono[5,6-^]quinoUne 
(Compound 432); 1.2.3,4-Tetrahydro-10-lydroxymethyl.2.2.4.trimetM-6.trffl^^^ 
8-pyridono[5.6.^]quinoluie (Compound 433); l,2,3.4.Tetrahydro-l,2,2.4-tetramethyl.6- 
30 trifluorome%1.9.thiopyran.8K>no[5.6.^]qumoline (Compound 434); l,2.3.4-T«rahydro- 
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2,2,9-trimethyl-6-trifluoromethyl-8-pyridono[5,6-g]quinoline (Compo 435); (R/S)- 
l,2,3,4-Teti^ydro-3-methyl-6-trifluoromethyI-8-pyridono[5,6-^]qumolin^ (Compound 
436); l,23,4-Tetrahydro-3,3-dimethyl-6-trifluoromethyl-8-pyridono[5,6-^^ 
(Compound 437); (/2/5)l,2,3,4-Tetrahydro-2,2,3-trimethyl-6-trifluoromethyl-8- 
5 pyridono[5,6-g]quinoline (Compound 438); (/?/5-2/,4w).l,2,3,4-Tetrahydro-2,4.dimethyl-6. 
trifluoromethyl-8-pyridono[5,6-g]qumoline (Compound 439); (/2/5-2A4i/)-4-EthyI-l,2,3,4. 
tetrahydro-2-methyl-6-trifluoromethyl-8-pyranono[5,6-^]quinoline (Compound 440); (R/S- 
2/,3w)-l,2,3,4-Tetrahydro-2,3-dimethyl«6-trifluoromcthyl-8-pyridono[5,6-^]qu^^^^ 
(Compound 44 1 ); {RJS-ll.'iiy 1 ,2,3 ,4-Tetrahydro-2,3-dimethyI-6-trifluoromethyl.8- 

1 0 pyridono[5,6-^]quinolme (Compound 442); (/2/5)-l ,2,3,4-Tetrahydro-2,3,3-trimethyl-6- 
trifluoromethyl-8-pyridono[5,6-^]quinohne (Compound 443); (/i/iS)- 1,2,3, 4-Tetrahydro-2- 
methyl-6-trifluoromethyl-8-pyridono[S,6-g]quinoline (Compound 444); (/i/5)-4-Ethyl- 
l,2,3,4-tctrahydro-6-trifluoromethyl-8-pyridono[5,6-g^]quinoIine (Compound 445); 
3i/>l,2,3,4-Tetrahydro-2,3,9-trimethyl-6-trifluoromethyl-8-pyridono[5,6-^^ 

1 5 (Compound 446); (R/Sy 1 ,2,3,4-Tetrahydro-4-propyl-6-trifluoromethyl-8-pyridono[5,6- 
g]quin6Iine (Compound 447); (/?/5>3-Ethyl- 1 ,2,3,4-tetrahydro-2,2-dimethyl-6- 
trifluoromethyI-8-pyridono[5,6-g]quinoline (Compound 448); (i?/5)-l,2,3,4-Tetrahydro-2,2- 
dimethyl-6-trifluoromethyl-3-propyl-8-pyridono[5,6-g]quinoline (Compound 449); and 1- 
Methyl-5-trifluoromethyl-7-pyridono[5,6-y]indoline (Compound 450). 

20 

12. A compound according to claim 2, wherein the compound comprises an 
estrogen receptor agonist or antagonist. 

13: A compound according to claim 2, wherein the compound comprises a 
25 glucocoiticoid receptor agonist or antagonist. 

14. A compound according to claim 2, wherein the compound comprises a 
mineraiocorticoid receptor agonist or antagonist. 
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15 . A phannaceutical composition comprising a compound of daim I and a 
phannaceutically acceptable canier. 

16. A pharmaceutical composition according to claim 1 5, wherein the 
5 composition is formulated for oral, topical, imravenous. suppository or parental 

administration. 

17. A phannaceutical composition according to claim 1 5, wherein the compound 
is administered to a patient as a dosage unit at from about Ijig/kg of body weight to about 

10 500 mg/kg of body weight. 



18 A pharmaceutical composition according to claim 1 5, wherein the compound 
is administered to a patient as a dosage unit at from about lOug/kg of body weight to about 



15 



250 mg/kg of body weight. 

19. A pharmaceutical composition according to claim 15, wherein the compound 
is administered to a patient as a dosage unit at from about 20ng/kg of body weight to abbut 
100 mg/kg of body weight. ■ 



20 20. A pharmaceutical composition according to daim 1 5. wherein the 

composition is effective in treating and/or modulating human fertility, female hormone 
replacement, dysfimctional uterine bleeding, endometriosis, leiomyomas, acne, male-pattern 
baWness, osteoporosis, prostatic hyperplasia, cancer of the breast, cancer of the ovaries, 
endometrial cancer, prostate cancer, carbohydrate, protein and lipid metabolism, electrolyte 
and water balance, and functioning of the cardiovascular, kidney, central nervous, immune 
and skeletal muscle systems. 
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21 . A method of affecting steroid receptor activity comprising the in vivo 
administration of a compound according to claim 1 . 

22. A method of affecting steroid receptor activity comprising the in vivo 
administration of a composition according to claim 15. 

23. A method of modulating a process mediated by steroid receptors comprising 
administering to a patient an effeaive amount of a compound according to claim 1 . 

24. A method of modulating a process mediated by steroid receptors comprising 
administering to a patient an effective amount of a composition according to claim 15. 

25. A pharmaceutical composition comprising an effective amount of a steroid 
receptor modulator compound of the formula: 



R1 through R each independently are hydrogen, a C] - C6 alkyl, optionally 
substituted allyl, aryhnethyl, alkynyl, alkenyl, aryl, or heteroaryl; 

R"* is hydrogen, a Ci - C6 alkyl, or R^CK), OR^, or NR^R^, where R^ is hydrogen, 
a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl. 
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and wherein r6 and R each independently are hydrogen, a Ci - Ce alkyl. optionally 
substituted allyl, arylmethyl, aryl, or heteroaiyl; 

r9 through r'° each independently are hydrogen, a Ci - C6 alkyl, optionally 
substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaiyl; 

R* 1 is hydrogen, a Ci - C6 alkyl, OR^ or optionally substituted allyl, arylmethyl, 
alkynyl, alkenyl, aiyl, or heteroaiyl, where R^ has the same definition given aboye, or r' and 
R^ r' and R^ R^ and R^ R^« and R^ r' and R»« and/or R» ' and R^ when taken 
together can fomi a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR or where R* through R^ have the definitions given above, provided, however, 

that r\ R^ r'*> and R^ ' camiot form more than two three- to seven-membered rings at a 
time; 



Y is 0, CHR or MR , where R has the same definition given above; and 
Z is an aryl or heteroaiyl group, including mono- and poly-cyclic structures, 
optionally substituted at one or more positions with hydrogen, a Ci -Cg alkyl. optionally 
1 5 substituted allyl, arytaiethyl, alkynyl, alkenyl. aryl, heteroaiyl, F, CI, Br. I, CN, r5c=0. 
R6r7nC-0, r60CK). perfluoroalkyl. haloalkyi, a C, - straight-chain hydroxy alkyl, 
HOCRSrS nitro, R6OCH2. R^O. NH2. or r6r7n, where r5 through r7 have the 
definitions given above and where r8 is hydrogen, a C 1 - C6 alkyl or optionally substituted 
allyl, aryhnethyl, alkynyl, alkenyl, aryl, or heteroaiyl; and 
20 a pharmaceutically acceptable carrier. 



[rest of page left purposely blank] 
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26. A phannaceutical composition according to claim 25, wherein Z is selected 
from the group consisting of: 
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27. A pharmaceutical conq)osition according to claim 25, wherdn the 

5 composition is eflFective in treating and/or modulating human fertility, female hormone 
replacement, dysfunctional uterine bleeding, endometriosis, leiomyomas, acne, male-pattern 
baldness, osteoporosis, prostatic hyperplasia, cancer of the breast, cancer of the ovaries, 
endometrial cancer, prosute cancer, caibohydrate. protein and lipid metaboUsm. elearolyte 
and watw balance, and fimctioning of the cardiovascular, kidney, central nervous, immune 
10 and skeletal muscle systems. 

28. A method oftreating a patient requiring steroid receptor therapy comprising 
administering to a patient an effective amount of a compound of the formula: 
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OR 




OR 




herein: 

through R each indq)endently are hydrogen, a C] - C6 alkyl, optionally 

5 substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl; 

r4 is hydrogen, a C] - C6 alkyi, or r5c=0, OR^, or NR6r7^ where R^ is hydrogen/ 
a C] - C6 alkyl, optionally substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl, 
and wherein R^ and R each independently are hydrogen, a C] - C6 alkyl, optionally 
substituted allyl, arylmethyl, aryl, or heteroaryl; 
10 R^ through R^^ each indei>endently are hydrogen, a C] * C6 alkyl, optionally 

substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl; 

R^ ^ is hydrogen, a Cj - C6 alkyl, OR^ or optionally substituted allyl, arylmethyl, 

alkynyl, alkenyl, aiyl, or heteroaryl, where R^ has the same definition given above, or R^ and 

R^, R^ and R^ R^ and R^, R^® and R^ \ R^ and R*° and/or R^ ^ and R^ when taken 
15 together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR or , where R through R have the definitions given above, provided, however, 

that r\ R^, r'^ and R^^ cannot form more than two three- to seven-membered rings at a 



20 



tmie; 



Y is O, CHR^ or NR^, where R^ has the same definition given above; and 



Z is an aryl or heteroaryl group, including mono- and poly-cyclic structures, 
optionally substituted at one or more positions with hydrogen, a C) -Cg alkyl, optionally 
substituted allyl, arylmethyl, alkynyl, alkenyl, aryl, heteroaryl, F, CI, Br, I, CN, r5c=0. 
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r6r7nc=0. r60C=0, perfluoroalkyl. haloalkyi, a d - Ce straight-chain hydroxy alkyl. 
HOCR5r8, nitro, R6OCH2, R^O. NH2. or R^R^N. where r5 through r7 have the 
definitions given above and where R^ is hydrogen, a Ci - C6 alkyl or optionally substituted 
allyl, arylmethyl, alkynyl, alkenyl, aiyl, or heteroaiyl. 



10 



29. A method of treating a patient according to claim 28. wherein the compound 
is effective in treating and/or modulating human fertiUty, female hormone replacement, 
dysfiinctional uterine bleeding, endometriosis, leiomyomas, acne, male-pattern baldness, 
osteoporosis, prostatic hyperplasia, cancer of the breast, cancer of the ovaries, endometrial 
cancer, prostate cancer, carbohydrate, protein and lipid metaboUsm, electrolyte and water 
balance, and funaioning of the cardiovascular, kidney, central nervous, immune and skeletal 
muscle systems. 



30. A pharmaceutical composition comprising an effective amount of a steroid 
15 receptor modulating compound of the formulae: 

rVr3 




20 



25 



OR 




OR 
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^ (xyni) 

wherein: 

r' is a heteroaiyl optionaUy substituted with a Ci - C4 alkyl. F, CI, Br, NO2, CO2H. 
C02R^ cm, CN, CF3. CH2OH or COCH3. where is hydrogen, a d - C4 alkyl or 
10 perfluoroalkyl, aryl, heteroaryl or optionally substituted allyl, arybnethyl, alkynyl or alkenyl. 
and where said R^ heteroaryl is attached to compounds of fonnulas I and X through a 
carbon or nitrogen atom; 

R^ is hydrogen, a Ci - C4 alkyl or p^uoroalkyl, hydrojQonethyl, aiyl, heteroaryl or 

optionally substituted allyl, aryhnethyl, alkynyl or alkenyl; 
4 6 

15 R through R each independently are hydrogen, F. CI, Br. I, NO2, CO2H, C02R^ 

COR , CN, CF3, CH2OH, a C1-C4 alkyl or perfluoroalkyl. OR^, SR^, S(0)R^, S02R^, 

SO3H. S(NRV)R^ S(0)(>niV)R^ mV. aryUeteroaiyl or optionally substituted 
allyl, arylmethyl. alkynyl or alkenyl, where R^ has the definition given above, R^ is 
hydrogen, a Ci - C4 alkyl or perfhioroalkyl. aryl. heteroaryl, optionally substituted ally] or 
20 arybnethyl, OR* or NHR*, where R* is hydrogen, a Ci - Ce alkyl or perfluoroalkyl, aryl, 

heteroaryl or optionally substituted allyl, aryhnethyl, SOaR^ or S(0)R^; 
9 10 

R and R each independently are hydrogen, a Cj - Ce alkyl or perfluoroalkyl. aryl. 
heteroaryl or optionaUy substituted allyl, arylmethyl, alkynyl or alkenyl, or R^ and R^" taken 
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together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 

2 2^7 2 7 

OR , or NR il , where R and R have the definitions given above; 

r" through R^^ each independently are hydrogen, F, CI, Br, I, NO2, CO2H, C02R^, 

COR^, CN, CF3, CH2OH, a Ci-C4 alkyl or perfluoroalkyl, OR^ SR^, S(0)R^, S02R^ 

5 SOsPi S(NR V)R^, S(0)(NR^R V, NR^^, aryl, heteroaryl or optionally substituted 

2 7 8 

ally!, arylmethyl, alkynyl or alkenyl. where R , R and R have the definitions given above; 

W is O, NH, NR^, CH2, CHOH, C=0, OC=0, 0=C0, NR^C=0, NHC=0, 

7 7 7 

0=CNR , 0=CNH, SC=0, 0=CS, or CHOCOR , where R has the definition given above; 

7 7 

X is CH2, O, S or MR , where R has the definition given above; 
10 r'^ is hydrogen, OH, OR*', SR*', NrV, optionally substituted allyl, aiylmethyl, 

alkynyl, alkenyl, aryl, heteroaryl or Ci - C\q alkyl, where R*' is a Ci - Cjo alkyl or 

perfluoroalkyl, or is an optionally substituted allyl, arylmethyl, aryl or heteroaryl, and where 
2 7 

R andR have the definitions given above; 
18 19 

R and R each independently are hydrogen, a Ci - Ce alkyl or perfluoroalkyl, aryl, 

18 19 

1 5 heteroaryl or optionally substituted aUyl, arylmethyl, alkynyl or alkenyl, or R and R 

taken together can form a three- to seven-membered ring optionally substituted with 

2 7 8 2 7 8 

hydrogen, F, OR , or NR R , where R , R and R have the definitions given above; 

20 

R is a Ci - C5 alkyl or an optionally substituted allyl, aryhnethyl, alkenyl, aryl or 

heteroaryl; 
21 

20 R is hydrogen, a Ci - C4 alkyl or optionally substituted allyl, aryliiiethyl, aryl or 

heteroaryl; 

R^ is hydrogen, a Ci - C4 alkyl, F, CI, Br, I, OR^, NrV or SR^, where R^ and r' 
have the definitions given above; 
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is hydrogen. CI Br, OR*, NrV, a Cj - C4 alkyl or perhaloalkyl, or is an 

optionally substituted allyl, arylmethyl, alkynyl. alkenyl, aryl or heteroaiyl, where R^, R^ and 
8 

R have the definitions given above; 
24 

R is hydrogen, F, Br, CI, a Ci • C4 alkyl or perhaloalkyl, aryl, heteroaryl, CF3, 
5 CFjOR^^ CH20R^^ or 0R^^ where r" is a C] - C4 aikyl; 

R is hydrogen, a Ci - C4 alkyl, F, CI. Br, I, OR^ NR^r' or SR^ where R^ andR^ 

have the definitions given above; 
27 28 

R and R each independently are hydrogen, a Ci - C4 alkyl or perfluoroalkyl. 
heteroaryl. optionally substituted allyl, aryhnethyl, alkynyl or alkenyl. or an aryl optionally 
10 substituted with hydrogen, F. CI, Br. OR^ or NrV. or R^^ and R^' taken together can 
form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR^ 

or NR^^, where R^ and R^ have the definitions given above; 
29 . 

R is hydrogen, a Cj - C6 alkyl or an optionally substituted allyl, arylmethyl, aiyl or 
heteroaryl; 

R^^ and R^ ' each independently are hydrogen, a Ci - Ce alkyl or an optionally 
substituted aUyl, aiytaiethyl aryl or heteroaryl. or R^® and R^' taken together can fonn a 
three- to seyen-membered ring optionally substituted with hydrogen. F, CI, OR^ or NR^' 

where and R^ have the definiticHis given above; 

32 33 

R andR each independently are hydrogen, a C] - C4 alkyl or an aiyl optionally 
20 substituted with hydrogen. F.Cl. Br. Or2 or NrV, or R^2^dR^^aken together can 
form a three- to seven-membered ring optionally substituted with hydrogen. F, CI, Br. OR^ 
or MR V, where R^ and R^ have the definitions given above; 

nisOorl; 
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Y is O or S; 

2 2 2 

Z is 0, S« Nli NR or NCOR , where R has the same definition given above; 

the wavy line in the compounds of formulas VII, XII, XIII and XVI represent an 
olefin bond in either the cis or trans configuration; 
S the dotted lines in the structures depict optional double bonds; and 

a pharmi^ceuticaily acceptable carrier. 

31. A composition according to claim 30, wherein the compounds of formulae I 
through XVm comprise steroid receptor modulator compounds. 

10 

32. A composition according to cl^ 3 1 , wherein the compounds of formulae I, 
n, in, IV, X and XI comprise PR antagonists. 

33. A composition according to claim 31, wherein the compounds of formulae V 
1 S and VI comprise PR modulators. 

34 . A composition according to claim 3 1 , wherein the compounds of formulae 
Vn, Vni, Xn, Xni, XIV, XV and XVI comprise PR agonists. 

20 35. A composition according to claim 31, wherein the compounds of formulae 

IX, XVII and XVni comprise AR modulators. 

36. A composition according to claim 35, wherein the compounds of formulae IX 
and XVQ comprise AR antagonists. 

25 

37. A composition according to claim 30, wheron the compound comprises an 
estrogen receptor agonist or antagonist. 
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38. A composition according to claim 30, wherein the compound comprises a 
glucocorticoid receptor agonist or antagonist. 

39. A composition according to daim 30, wherein the compound comprises a 
5 mineraloconicoid receptor agonist or antagonist. 

40. A composition according to claim 30. wherein the composition is formulated 
for oral, topical, intravenous, suppository or parental administration. 



10 



41 A composition according to claim 30, wherein the compound is administered 
to a patiem as a dosage unit at from about l^ig/kg of body weight to about 500 mg/kg of 
bodywdght. 



42. A composition according to daim 30, wherein the compound is administered 
15 to a patient as a dosage unit at from about lO^g/kg of body weight to about 250 mg/kg of 
bodywdght. 



43 A composition according to claim 30, wherein the compound is administered 
to a patiem as a dosage unit at from about 20ng/kg of body wdght to about 100 mg/kg of 
20 bodywdght. 



44. A composition according to daim 30, wherein the composition Is effective in 
treating and/or modulating human fbtility. femde hormone replacement. dysfun«^^^ 
uterine bleeding, endometriosis, Idomyomas, acne, male-pattern baldness, osteoporosis, 
25 prostatic hyperplasia, cancer of the breast, cancer of the ovaries, endometrial cancer, 

prostate cancer. caAohydrate, protdn and Upid metabolism, dectrolyte and water balance, 
and functioning of the cardiovascular, kidney, central nervous, immune and skdetal musde 
^sterns. 
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45, A method of treating a patient requiring steroid receptor therapy comprising 
administering to a patient an effective amount of a compound having the formulae: 
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10 



15 




(V) 



(VI) 



(VH) 



(vni) 
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5 



10 



15 




(xrv) 



(XV) 



(XVI) 



(xvn) 
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wherein: 

R* is a heteroaiyl optionally substituted with a Cj - C4 alkyl, F, CI, Br, NO2, CO2H, 

COiR^, CHO, CN, CF3, CH2OH or COCH3, where is hydrogen, a C] - C4 alkyl or 
pcrfluoroalkyl. aryl, heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, 
S and where said r' heteroaryl is attached to compounds of fonnulas I and X through a 
carbon or nitrogen atom; 

R^ is hydrogen, a Ci - C4 alkyl or perfluoroalkyl, hydroxymethyl, aryl, heteroaryl or 
optionally substituted allyl, arybnethyl, alkynyl or alkenyl; 

R through R each independently are hydrogen, F, Q, Br, I, NO:, CO2H, CO2R , 
10 COR^. CN. CF3, CH2OH, a C1-C4 alkyl or perfluoroalkyl, OR^. SR^, S(0)R^, SOiR^, 

SO3H, S(NR V)R^,' S(0)(NR V)rI NrV, aryl, heteroaryl or optionally substituted 

2 7 
allyl arylmethyl, alkynyl or alkenyl, where R has the definition given above, R is 

hydrogen, a C] - C4 alkyl or perfluoroalkyl, aiyl, heteroaryl, optionally substituted allyl or 
8 8 8 

arylmethyl, OR or NHR , where R is hydrogen, a Ci - C6 alkyl or perfluoroalkyl, aryl, 

2 2 

15 heteroaryl or optionally substituted allyl, arylmethyl, SO2R or S(0)R ; 
9 10 

R and R each independently are hydrogen, a Ci - €5 alkyl or perfluoroalkyl, aryl, 

9 10 

heteroaryl or optiorudly substituted allyl, arybnethyl, alkynyl or alkenyl, or R and R taken 
together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR^, or NR^^, where R^ and R^ have the definitions given above; 

20 R^ ' through R^^ each independently are hydrogen, F, CI, Br, I, NO2, CO2H, C02R^, 

COR^ CN, CF3, CH2OH, a C1-C4 alkyl or perfluoroalkyl, OR^, SR^ S(0)R^, S02R^, 

SO3H, S(NrV)R^, S(0)(NR V)R^, NR^R^, aryl, heteroaryl or optionally substituted 

2 7 8 

allyl, ar^methyl, alkynyl or alkenyl, where R , R and R have the definitions given above; 
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W is 0. NH, NR^CH2, CHOH, C=0, 0C=0. 0=C0. NR^C=0, NHCK), 

0<:nR^. 0=CNH, SC=0. 0K:S. or CHOCOR^. where has the definition given above; 

7 7 

X IS CH2, O, S or MR , where R has the definition given above; 

r'^ is hydrogen, OH, OR^^, SR^^, NR^^, optionally substituted allyl, arylmethyl, 

5 alkynyl, alkenyl, aryl, heteroaryl or C] • Cio alkyl. where r'^ is a C] - Cjo alkyl or 

perfluoroalkyl, or is an optionally substituted allyl, arylmethyl, aryl or heteroaryl, and where 
2 7 

R and R have the definitions given above; 
' 18 19 

R andR each independently are hydrogen, a Ci - €5 alkyl or perfluoroalkyl. aryl, 
heteroaryl or optionally substituted allyl. arylmethyl. alkynyl or alkenyl. or R^ ^ and r'^ 
1 0 taken together can form a three- to seven-membered ring optionally substituted \yith 
hydrogen, F. OR^ or MR V, where R^ R^ and R* have the definitions given above; 

R^'' is a Ci - C6 alkyl or an optionally substituted allyl, arylmethyl, alkenyl, aryl or 
heteroaryl, 
21 . 

R is hydrogen, a Ci - C4 alkyl or optionaUy substituted allyl. arylmethyl. aryl or 
15 heteroaryl; 

R^ is hydrogen, a C, - C4 alkyl. F, CI, Br. I, OR^. NrV or SR^ where R^ and R^ 
have the definitions given above; 

R^^s hydrogen. CI, Br, OR*. NrV, a Ci - C4 alkyl or perhaloalkyl, or is an 

optionally substituted allyi. aryhnethyl, alkynyl, alkenyl, aryl or heteroaryl, where R^ r' and 
g 

20 R have the definitioits given above; 
24 

R « hydrogen. F. Br. CI. a C1-C4 alkyl or perhaloalkyl, aryl, heteroaryl, CF3, 
CF20R^^ CH20R^^ or OR^^ where R^^ is a d - C4 alkyl; 

R^^ is hydrogen, a Cj - C4 alkyl, F. CI. Br, 1, OR^ NrV or Sk\ where R^ and R^ 
have the definitions given above; 
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27 28 

R and R each independently are hydrogen, a Ci - C4 alkyl or perfluoroalkyl, 

heteroaiyl, optionally substituted allyl, aiylmethyl, alkynyl or alkenyl, or an aryl optionally 

2 2^7 27 28 
substituted with hydrogen, F, CI, Br, OR or NRTl , or R and R taken together can 

form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR^ 
5 or NR^^, where R^ and r' have the definitions given above; 

R^^ is hydrogen, a Ci - Ce alkyl or an optionally substituted allyl, arylmethyl, aryl or 
heteroaiyl; 

R^^ and R*'^ each independently are hydrogen, a Cj - C6 alkyl or an optionally 

substituted allyl, arylmethyl, ar>'l or heteroaiyl, or R*^^ and R*^' taken together can form a 

10 three- to seven-membered ring optionally substituted with hydrogen, F, CI, OR^ or NR^^, 
2 7 

where R andR have the definitions given above; 
32 33 

R and R each independently are hydrogen, a C 1 - C4 alkyl or an aryl optionally 

2 2 7 32 33 
substituted with hydrogen, F, CI, Br, OR or NR R , or R and R taken together can 

2 

form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR 

1 5 or NR^', where R^ and R have the definitions given above; 

nisOorl; 
YisOorS; 

2 2 2 

Z is O, S, NH, NR or NCOR , where R has the same definition given above; 

the wavy line in the compounds of formulas VII, XII, XIII and XVI represent an 
20 olefin bond in either the cis or trans configuration; and 

the dotted lines in the structures depia optional double bonds. 



46. A method of treating a patient according to claim 45, wherein the compound 
25 is effective in treating and/or modulating human fertility, female hormone replacement, 
dysfimctional uterine bleeding, ndometriosis, leiomyomas, acne, male-pattern baldness. 
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osteoporosis, prostatic hyperplasia, cancer of the breast, cancer of the ovaries, endometrial 
cancer, prostate cancer, carbohydrate, protein and Upid metabolism, electrolyte and water 
balance, and functioning of the cardiovascular, kidney, central nervous, immune and skeletal 
muscle systems. 

47. A compound having the formulae: 




OR 



(I) 



10 





R" 


R« 
















N 











I,nR' 



OR 



(H) 



15 




OR 



(ni) 



20 




R^^ R^O*^ 



(IV) 
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wherein: 

Z is O, S. or NRI. where is hydrogen, r2c=0, r2c=S, r30C=0, R^SC^O, 
r30C=S, r3sC=S or r5r4nC=0, where r2 is hydrogen, a C] - C6 alkyi or perfluoroalkyl, 
optionally substituted allyl or aryl methyl alkenyl, alkynyl, aryl or heteroaiyl, and where r3 
5 and R"* each independently are hydrogen, a C i - C6 alkyl, optionally substituted allyl. 
arykaahyl, aryl or hetwoaryl, 

r5 is hydrogen, r2c=0, r2c»S, R^OCO, R^SC'O, r30C=S, kHC=S, or 
r3r4nC=6. where r2, r3 and R^ have the same definitions as given above; 

r6 is hydrogen, a C] - C6 alkyl, optionally substituted allyl, aiyl methyl, alkenyl, 
10 , alkynyl, aryl, heteroaryl, R^O, HOCH2, r30CH2, F, CI, Br, 1, cyano, r3r4n or 
perfluoroalkyl, where R^ and R^ have the same definitions as given above; 

R'7 through r9 each independently are hydrogen, a C] - C6 alkyl, allyl or optionally 
substituted allyl, aiylmethyl, alkynyl, alkenyl, aryl, or heteroaiyl, or 
R^ and R^ taken together form a three- to seven-membered carfoocylic or heterocyclic ring; 
IS r1^ is hydrogen, a C] - C6 alkyl, optionally substituted allyl, aiylmethyl, aiyl, or 

heteroaryl, r2c=0, r2c=S, r30C=0, r3sC=0, r30C=S, r3sC=S or r3r4nC=0, 
2 4 

where R through R have the same definitions as given above; 

r1 ^ and R^^ each independently represent hydrogen, a C] - C6 alkyl, optionally 
substituted allyl, aiyl methyl, alkenyl, alkynyl, aryl, heteroaryl, R^O, HOCH2, R^OCHz, F, 

20 CI, Br, I, cyano, R^R^N or perfluoroalkyl, where R^ and R^ have the same definitions as 

given above; 

R^3 is hydrogen, a Cj - C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, 

alkynyl, aryl, heteroaryl, R^O, HOCH2, R^OCHi, R^R^N, CF2CI, CF20R3 or 
3 4 

perfluoroalkyl, where R and R have the same defimtions as given above; 
25 RI"* is hydrogen, a Ci - C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, 

alkynyl, aryl, heteroaryl, R^O, HOCH2. R^0CH2, F. CI, Br, I, cyano, r3r4n or 
3 4 

perfluoroalkyl where R andR have the same definitions as given above; and 
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Rl5 is F. CI, Br. I, B(0R16)2. SdRI^rISrIP or OSO2R20. where r16 is hydrogen 
or a Ci - C6 alkyl, R^^ through R}^ each independently represent a Ci - C6 alkyi, r2o or 
heteroaryl, r20 is a C] - C6 alkyl, pafluoroalkyl, aiyl, or heteroaryl, and r2 has the same 
definition as given above. 

.5 ■ ' . 

48. A compound according to daim 45 selected fi-om the group consisting of 1 . 
2-Dihydro-2,2.4-trimethyl-5^coufnarino[3,4^quinoline; 9-Huoro-l,2-dihydro-2,2,4- 
trimethyl-5-coumarino[3,4-y)quinoline; 8-Fluoro-l,2-dihydro-2,2,4-trimethyl-5- 
coumarino[3,4-y]quinoline; 9-Chloro-I,2-dihydro-2,2,4-trimeth)i-5-coumarino[3.4. 

10 ^quinoline; 8-Ethoxy-l,2-dihydro-2,2,4-trimethyl-6-trifluoromethyl-8-pyrido[5,6- 
g]quinoline; and l,2,6,7-Tetrahydro-6-hydroxy-2,2.4-trimeth>d-6-trifluoromethyl-8. 
pyridbno[S,6-^]quinoline. 

49. A method for producing a 6-substituted-l,2-dihydro N-1 protected quinoline 
IS comprising; 

(a) in a one-pot reaction, exchanging a 6-halo-l,2-dihydro N-l protected 
quinoline of the formula: 




20 

in the presence of an alkyllittuum, followed by addition of an organoborate aiid acid 
treatment to yield the corresponding 6-boro-I,2-dilQrdro N-l protected quinoline; 

(b) coupling the 6-boro-l,2-dihydro N-l protected quinoline with a coupling 
partner of the formula R Y in the presence of a palladium catalyst and base to yield a 6- 
25 substituted-l,2-dihydro N-l protected quindine of the formula: 
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1 2 3 

wherein R is hydrogen, a C] r C4 alkyl, aryl or heteroaryl; R and R each independently 

are a Ci - C4 alkyl, aryl or heteroaryl, R^ through each independently are hydrogen, a Ci 
5 - C6 alkyl, optionally substituted allyl, aryl methyl, alkcnyl, alkynyl, aryl, heteroaryl, R^O, 
HOCH2, r70CH2, F, CI, Br, I, cyano, R^R^N or perfluoroalkyl, where r7 and r8 each 

independently are hydrogen, a C] - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or 
9 

heteroaryl; R is an aryl or heteroaryl; X is Br, CI or I; Y is CI, Br, I or OSO2CF3; and P is 
hydrogen, a C] - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or heteroaryl, 
10 RlOc-0, r10c=S, r1 10C=0, r1 lSC-0, Rl 10C=S, Rl 1 SC=S or r1 1r12nc=0, where 
R^O is hydrogen, a C] - Ce alkyl or pwAuoroalkyl, optionally substituted allyl or aryl methyl 
alkcnyl, alkynjd, aiyl or heteroaiyl, and where R^ ^ and R^2 each independently are 
hydrogen, a Ci - C6 alkyl, optionally substituted allyl, aryhnethyl, aryl or heteroaryl. 

15 50. A method for producing a 6.substituted- 1 ,2-dihydro N- 1 protected quinoline 

according to claim 49, further comprising, deprotecting the 6-substituted-l,2-dihydro N-1 
protected quinoline to yield the corresponding 6-sub5tituted-l,2-dihydroquinoline. 

51. A method for producing a 6-substituted- 1 ,2-dihydro N- 1 proteaed quinohne 
20 comprising: 

(a) in a one-pot reaction, exchanging a 6-haIo- 1 ,2-dihydro N- 1 protected 
quinoline of the formula: 
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in the presence of a reactive metal, followed by addition of an organoborate and acid 

treatment to yield the corresponding 6-boro-l,2-dihydro N-1 protected quinoline; 

(b) coupling the 6-boro-l,2-dihydro N-1 protected quinoHne with a coupling 
9 

partner of the formula R Y in the presence of a palladium catalyst and base to yield a 6- 
substituted-l,2^ihydro N-1 protetted quinoline of the formula: 




wherein r' is hydrogen, a Ci - C4 alkyl. aryl or heteroaryl; and each independently 

10 are a Ci - C4 alkyl, aiyl or heteroaxyl, r"* through R^ each independently are hydrogen, a C] 

- C6 alkyl, optionaUy substituted allyl, aryl methyl, alkenyl, alkynyl, aryl, heterpaiyl, R^O, 

HOCH2, R7oCH2, F, CI, Br, I, cyano, r7r8n or perfluoroalkyi, where r7 and r8 each 
independently are hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl. aiyl or 

heteroaiyl; R^ is an aryl or heteroaryl; X is Br, CI or I; Y is CI, Br. I or OSO2CE3; and P is 
1 5 hydrogen, a C j - C6 alkyl, optionally substituted allyi. arylmethyl, aryl or heteroaiyl, 

RlOc=o. RlOc-S. Rl lOC-0. Rl lSC-0. R1 IQC-S. R1 ISC-S or r1 1r12nC-0, where 
RlO is hydrogen, a Ci - C6 alkyl or perfliioroalkyl, optionaUy substituted allyl or aryl methyl 
alkenyl, alkynyl, aryl or heteroaryl, and where Rl 1 and r12 each independently are 
hydrogen, a Ci - C6 alkyl, optionaDy substituted allyl, arylmethyl. aryl or heteroaiyl. 

20 

52. A method for producing a 6-substituted-1.2-dihydro N-1 protected quinoline 
according to claim 51, fiirther comprising, deprotecting the 6-substituted-1.2-dihydro N-1 
protected quinoline to yield the corresponding 6-substituted-l,2-dihydroquinoline. 
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15 



53. A method for producing a 6-substituted-l,2-dihydro N-1 proteaed quinoline 
according to claim 5 1 , wherein the reactive metal is selected from the group consisting of 



54. A method for producing a 6-substituted-l ,2-dihydro N- 1 protected quinoline 
comprising: 

(a) in a one-pot reaction, exchanging a 6-halo-l,2-dihydro N-1 protected 
quinoline of the formula: 



in the presence of an alkyllithium, followed by addition of an organotin species to yield the 
corresponding 6-stannyl-l,2-dihydro N-1 protected quinoline; 

(b) coupling the 6-stannyl-l ,2-dihydro N-1 protected quinoline with a coupling 

9 

partner of the formula R Y in the presence of a palladium catalyst to yield a 6-substituted- 
1,2-dihydro N-1 protected quinoline of the formula: 



wherein R is hydrogen, a Ci - C4 alkyl, aryl or heteroaryl; R and R each independently 

are a Ci - C4 alkyl, aryl or heteroaryl; R^ through R^ each independently are hydrogen, a Ci 
- C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, alkynyl, aryl, heteroaryl, r'^O, 
HOCH2, R'0CH2, F, ci, Br, I, cyano, R^R^N or perfluoroalkyl, where R^ and r8 each 
independently are hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or 



magnesium, zinc, and combinations thereof 



R 




R® R 



1 




WOM/l»4S8 



PCTAJS9S/16096 



386 



heteroaryl; R^s an aiyl or heteroaiyl; X is Br, CI or I; Y is CI, Brj or OSO2CT3; and P « 
hydrogen, a C] - C6 alkyl. optionally substituted allyl. arylmethyl, aiyl or heteroaryl 
RIOCO, RlOc«S, Rl 10C=0, Rl 1SC=0, r1 IoC«S, r1 1sC=S or r1 1r12nc=6. where 
Rio is hydrogen, a Ci - C6 alkyi or peifluoroalkyl, optionally substituted allyl or aryl methyl 

5 «lkenyl,alkynyl,ajylorheteroaryl.andwhereRllandRl2eachindependentlyare 
hydrogen, a d - Ce alkyl. optionally substituted allyl, aiylmethyl. aiyl or heteroaryl. 

55 A method for producing a 6.substituted-l,2^ihydro N-l protected quinoKne 
according to claim 54. forther comprising, deprotecting the 6.substinited.l,2.dihydro N-l 
10 protected Quinoline to yield the coiTesponding6.substituted-1.2.dihydroquinota^^ 

56. A method for producing a 6.substituted.l,2.dihydro N-l protected quinoline 
comprising: 

(a) in a one-pot reaction, exchanging a 6.halo-l,2-dihydro N-l proteaed 
15 quinoline of the fomula: 




20 



in the presence of a reactive metal, followed by addition of an organotin species to yield the 
corresponding 6-stamvl.l.2.dihydro N-l protected quinoline; 

(b) coupling the 6-stannyl-1.2.dihydro N-l protected quinoline with a coupling 
partner of the formula rV i„ the presence of a palladium catalyst and base to yield a 6- 
substituted-l,2-dihydro N-l protected quinoline of the formula: 
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1 2 '3 

wherein R is hydrogen, a C] * C4 alkyl, aryl or heteroaiyl; R and R each independently 

4 6 

are a C] - C4 aSkyl aryl or heteroaiyl; R through R each independently are hydrogen, a C] 
- C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, alkynyl, aryl, heteroaryl, R^O, 
HOCH2, R''0CH2, F, CI, Br, I, cyano, R^R^N or perfluoroalkyl, where R^ and r8 each 

5 independently are hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or 
9 

heteroaryl; R is an aryl or heteroaryl; X is Br, CI or I; Y is CI, Br, I or OSO2CF3; and P is 

hydrogen, a C] - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or heteroaryl, 
r10c=O, r10c=S, r1 10C=0, R"SC=0, r1 10C=S, R1 1 SC=S or R^ 1r12nC=0, where 
R^O is hydrogen, a Ci - C6 alkyl or perfluoroalkyl, optionally substituted allyl or aryl methyl 
10 alkenyl, alkynyl, aryl or heteroaryl, and where R^ ^ and R^2 each independently are 
hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, aryl or heteroaryl. 

57. A method for producing a 6-substituted-l,2-dihydro N-1 protected quinoline 
according to claim 56, further comprising, deprotecting the 6-substituted-l,2-dihydro N-1 

1 5 protected quinoline to yield the corresponding 6-substituted-l,2-dihydroquinoline. 

58. A method for producing a 6-substituted-l,2-dihydro N-1 protected quinoline 
according to claim 56, wherein the reactive metal is selected from the group consisting of 
magneshim, zinc, and combinations thereof 



20 



59. A method for producing a 6-substituted-1 ,2-dihydro N- 1 protected quinoline 
comprising: 



(a) coupling the 6-halo-l,2-dihydro N-1 protected quinoline with a coupling 
9 

25 partner of the formula R Y in the presence of a palladium catalyst and base to yield a 6- 
substituted-l,2-dihydro N-I protected quinoline of the formula: 
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wherein r' is hydrogen, a Ci - C4 alkyl, aryl or heteroaryl; and R^ each independently 
are a Ci - C4 alkyl, aiyl or heteroaiyl; R^ through R* each independently are hydrogen, a C] 
5 - C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, alkynyl, aryl, heteroaiyl, R^O, 
HOCH2, R7oCH2, F, ci, Br, I, cyano, R^R^N or perfluoroalkyi, where R? and r8 each 
independently are hydrogen, a C] -.C6 alkyl. optionally substituted aUyl. aiylmethyl. aryl or 
heteroaryl; R^ is an aryl or heteroaiyl; X is Br, CI, I or OSO2CF3; Y is B(0r'")2 or 
SnR^ ^R^^'"'. where R^^ is hydrogen or a Ci - C4 alkyl, and where r' ' through R^^ each 
10 independently are a Ci - C4 alkyl; and P is hydrogen, a Ci - Ce alkyl. optionally substituted 
allyl, arylmethyl, aryl or heteroaryl, r14c=0, RI^c^S, r15oc=0, RJ5sc=0, r15oc=S. 

R15SC=S or r15r16nc=0, where RH is hydrogen, a Ci - C6 alkyl or perfluoroalkyi, 
optionally substituted allyl or aiyl, methyl, alkenyl, alkynyl, aryl or heteroaryl, and where R^S 
and r16 each independently are hydrogen, a Ci - C6 alkyl, optionally substituted allyl. 
15 aiylmethyl, aryi or heteroaryl. ' 

60. A method for producing a 6-substituted-l,2-dihydro N-1 protected quinoline 
according to claim 59, fiirther comprising, deprotecting the 6-substituted-l,2-dihydro N-1 
protected quinoline to yield the corresponding 6-substituted-l,2-dihydroquin61ine. 

20 

61. A method for producing a nitrobenzocoumarin comprising : 

(a) coupling a 2-halo-5-nitrobenzoic add derivative with a 2-methoxyph«iyl 
boronic acid of the formula: 
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B(0H)2 

i4 



0CH3 



in the presence of a palladium catalyst and base to yield a biaryl carboxylate of the formula: 



(b) in a one-pot reaction, sequentially cyclizing the biaryl carboxylate to the 
corresponding nitrobenzocoumarin by deprotecting the biaryl carboxylate 10 afford the biaryl 
carboxylic acid, converting the biaryl carboxylic acid to the corresponding biaryl acid 
chloride, followed by cyclizing the biaryl acid chloride in the presence of a Lewis acid to 
10 yield a nitrobenzocoumarin of the formula: 



wherein R through R each independently are hydrogen, F, CI, Br, CN, CF3, a Ci - C4 

15 alkyl, or OR^, where r' is hydrogen or a d • C4 alkyl; and X is OR* or NR^R^, where R* 
9 

and R each independently are hydrogen, a C] - C4 alkyl or optionally substituted allyl, aryl 
methyl, aryl or heteroaryl. 




CH 



and 
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62. A method according to claim 61, further comprising, reducing the 
nitrobenzocoumarin to the corresponding aminobenzocoumarin. 

63 . A method according to daim 62, further comprising, adding an optionally 
5 substituted allyl of the formula: 

p10 



to the aininobenzocouinarin to yield a couinarino[3,4-/)quinoline of the formula: 



10 



15 






rV 















wherein through r' have the same definitions as given in claim 67, and wherein R*° is 

11 12 

hydrogen, a Ci • C4 alkyi, aryl or heteroaryl, and R and R each independently are a Cj - 
C4 aikyl, aryl or heteroaryl 

64. A method according to claim 63, further comprising, sequentially adding an 
organometallic to the coumahno[3,4:/)quinoline, followed by reduction to a SH- 
chromeno[3,43/]quinoline of the fomiula: 
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I 12 

wherein R through R have the same definitions as given in claim 69, and wherein R^^ is 
hydrogen, a Ci - C12 alkyl, OH, OR^^ or SR*^. where R^^ is a Ci - Cjo alkyl, CF3. a five- 
5 membered heteroaryl optionally substituted with F, CI, Br, CH3 or CF3, a six-membered 
heteroaiyl optionally substituted with F, CI, Br or CH3, or an aiyl optionally substituted with 
hydrogen, F, CI, Br, Or'^ or NRa^^, where R^^ is hydrogen or a Cj - C4 alkyl. 

65 . A method for producing a 5/^-chromenao[3,4:/]quinoline comprinng 
1 0 sequentially adding an organometallic to a coumarino[3,4-:/lquinoline, followed by 
dehydration to yield a 5/Achromenao[3,4:/]quindine of the formula: 




>»*er«n R through R each independently are hydrogen, F, CI, Br, CN, CF3, a Ci - C4 alkyl 
or or', where r' is hydrogen or a C 1 - C4 alkyl; X is OR* or NR^R^, where R* and R^ 
each independently are hydrogen, a Ci - C4 alkyl or optionally substituted allyl, aiyl metl^I, 
aryl or heteroaryl; R^° is hydrogen, a Ci - C4 alkyl, aiyl or heteroaryl; r' ^ and R^^ each 
independently are a Ci - C4 alkyl, aryl or het^oaiyl; R^^ is hydrogen, a C] - C12 alkyl. 



15 
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OH, or" or Sr'*, whoe r" is a C, - C,« alkyl, CT3, . five.»emb«ed heterouyl 

optioMlly subs.hu.ed whh F. CI. Br, CHj or CF3, a s«.n«mb«ed he.«o»yl op»o«lly 
subsri«.«i v«* F, a Br or CHj, or a. »yl opdonaBy subsu««l hydrog™^ 

or" or NR,", where r" is M'08» or . C, - C4 alkyl; s«i U.e wavy li»e in .he suucwre 
5 at R^^ represents an olefin bond in either the cis or trans configuration. 

66. A method of producing a linear tricycUc l,2^hydroquinoline comprising: 
(a) acylating a 3-nitroaiyl of the formula: 



10 




with an acylating agent of the formula: 

0 



15 to yield the corresponding 5-protected3-iutroaryl; 

(b) reducing the 5-protected 3.nitroaiyl to the corresponding 5-protected 3- 

aminoaiyl; 

(c) adding an optionally substituted aUyl of the formula:. 



20 
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to yield a 5-protected 1,2-dihydroquinoline of the fonnula: 




and 

(d) cyclizing the S-protected 1,2-dihydroquinoline by first deproteaing the Z 
group and then cyclizing in the presence of a P-keto ester of the fonnula: 

0 0 

R^^\^0RV 
R^ 

and Lewis acid to yield a linear tricyclic 1,2-dihydroquinoline selected from the group 
consisting of: 




wherein R and R each independently are hydrogen, a Ci - C4 alkyl, a hydroxy methyl, F, 

3 4 5 

CI, Br, I or CN; R is hydrogen, a C] - C4 alkyl, aiyl or heteroaryl; R and R each 
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independently are a Ci - C4 alkyl, aryl or heteroaryl; is hydrogen, a Ci • C4 alkyl, CF3, a 
five-membered heteroaryl optionally substituted with F, CI, Br, CH3 or CF3, a six-membered 

heteroaryl optionally substituted with F, CI, Br or CH3, or an aryl optionally substituted with 

7 7 8 7 8 

hydrogen, F, CI, Br, OR or NR R , where R and R each independently are hydrogen or a 

5 Ci . C4 alkyl; is hydrogen, a Ci - C4 alkyl, CF3, perhaloalkyl, CF20R^'', CH2OR'®, or 

or'*, where R^* is a Cj - C4 alkyl; R* ' and R^^ each independently represent hydrogen or 

a Ci - C4 alkyl; Z is O, N or S; X is F, CI, Br, I, GN or OR^, where R^ has the same 

meaning as above; and P is hydrogen, a C] * C6 all^l, optionally substituted allyl, arylmethyl, 
aryl, or heteroaryl, r13c«0, r13c=S, R^^oCK), R^^sC^O, R^^oC-S, RI^sc-S or 
10 rI^R* 5nC-0, where R^ 3 hydrogen, a Ci - C6 alkyl or perfluoroalkyl, optionally 

substituted allyl or aryl methyl alkenyl, alkynyl, aryl or heteroaryl, and where R^^ and R^^ 
each independently are hydrogen, a Cj - C6 alkyl, optionally substituted allyl, arylmethyl, 
aryl or heteroaryl. 



IS . 67. A method of producing a linear tricyclic 1,2-dihydroquinoline comprising: 
(a) acylatine a 3-aminoajyl of the formula: 




20 with an acylating agent of the formula: 



O 



in the presence of base to yield the corresponding S-protected 3-aminoaryl; 
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(b) adding an optionally substituted allyl of the formula: 




S to yield a 5-protected 1,2-dihydroquinoline of the formula: 




10 



and 



(c) cyclizing the 5-protected 1 ,2-diliydroquinoline by first deprotecting the Z 
group aiul then cyclizing in the presence of a P-keto ester of the formula: 



0 O 



OR' 



15 



and Lewis add to yield a linear tricyclic 1,2-dihydroquinoline sdected from the group 
consisting of 



396 




' vrhtran R and R each independently are hydrogoi, a Ci - C4 alkyl, a hydroxy methyl, F, 
CI, Br, I of CN; R^ is hydrogen, a Ci - C4 alkyl, aryl or heteroaryl; R* and R^ each 
5 independently are a Ci - C4 alkyl, aiyl or heteroaiyl; R^ is hydrogen, a Ci - C4 alkyl, CF3, a 
five-membered heteroaryl optionally substituted with F. CI, Br, CH3 or CF3. a six-membered 
hetCToaryl optionally substituted with F, CI, Br or CH3, or an aiyl optionally substituted with 
hydrogen, F, CI, Br, OR^ or NrV. where R^ and R* each independently are hydrogen or a 
Ci - C4 alkyl; R^ is hydrogen, a d - C4 alkyl, CF3, perhaloalkyl, CF20r'^, CH20r'°. or 

10 Or'° where R^° is a Ci - C4 alkyl; k\ ^ and R^^ each independently represent hydrogen or 
a Ci - C4 alkyl; Z is 0, N or S; X is F, CI, Br, I, CN or OR^, where R^ has the same 
meaning as above; and P is hydrogen, a Ci - C6 alkyl, optionally substituted allyl, arylmethyl, 
aryl, or heteroaryl, r13c=0, r13c=S. Rl4oC=0,Ri4sc=0. R^^OC^S, r14sc=S or 
R14r15nc«=0, where R^3 \^ hydrogen, a C] - C6 alkyl or perfluoroalkyl, optionally 

15 substituted allyl or aiyl methyl alkenjd, alkynyl, aryl or heteroaryl, and where R^^ and r15 
each independently are hydrogen, a Ci - C6 alkyl, optionaUy substituted allyl, arylmethyl, 
aryl or heteroaryl. 
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68. A method for determining the presence of one or more steroid receptors in a 
sample comprising combining a compound according to claim 1 with the sample containing 
one or more unknown steroid receptors and determining whether said compound binds to a 
receptor in the sample. 

5 • 

69. A ligand-steroid receptor complex formed by the binding of a compound 
according to claim 1 to a steroid receptor. 

70. A method of purifying steroid receptors comprising combining a compound 
10 according to claim 1 with a sample containing steroid receptors, allowing said compound to 

bind said steroid receptors, and separating out the bound combination of said compound and 
said steroid receptors. 
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